ae OCTOBER 1926 
Lay evel, XXIV. oe Bh No. 6 


“S 
J «iS 
aw 
a3 
Hi 
i 
‘( 
sh se 


—SOrery of AMERICAN FORESTERS 
Single Copies Sixty-Five Corts Four Dollars por Yeor 


iN \ 


JOURNAL OF FORESTRY © 


_A professional journal devoted to all branches of forestry 


EDITED BY THE EDITORIAL BOARD OF 
THE SOCIETY OF AMERICAN FORESTERS 


r : i sf aE i he ‘ a i . 
Officers and Members of Executive Council of the 
Society of American Foresters for 1926 _ 

President, o T, Dana, Northeastern Forest Experiment Station, Amherst, Mass. 
Vice-Pr esident, PEG. "REDINGTON, Forest Service, Washington, D 


_ Secretary, G. H. Coutincwoop, Forest Service, Washington, DG: 
Treasurer, S. B. DETWILER, Bureau of Plant. Industry, Washington, D. C. 


po aE CULTV COUNCIL © 


sn he Executive Council consists of the aboye officers and the following members: 


Term expires Term expires 
Al, MUNGER shoe Dec. 31,1930 RY. Sruarr? .......... Dec. 31, 1927 
Je GE RETERS; Soe oe Sule Dec. 31, 1929S OR CIBRYANT sie nieces Dee. 31, 1926 
_E. H. FrorHincHam ,...Dec. 31, 1928 ie ; 
' Editorial Board 
Riis Zon, F. Ey, Editor-in-Chief 
Eu Ovutt Fritz, M. F., Tee RecKNAGEL, M, F., 
‘Forest U tilization and Dechnolaay: Forest Mensuration, 
University of California Cornell University 
B. P. Kirxianp, MF, R. A, Fercuson, 
Forest Finance, Department of F orestry, 
University of Washington peas State College, Pa. 
Apo Leopotp, <. C. G. Bates, B. S., ; 
Forest Economics and Recreation, — ” Silviculture, 
U.S. Forest Service, Madison, Wis. UES: Forest Service, Denver, vou 
T..S. Wootsey, Jr., M. F., Paar Moon, M. F., 
Policy and Administration; — - Forest Protection, 2 
New Haven, Connecticut ‘New York State College of Forestry — 


Y 


~The JourNaL appears eight times a year monthly—with the exception of J tine, 


July, August and September. 


The pages of the JournaL are open to members and non-members of the Society. 


Manuscripts intended for Pebheation should be sone to Raphael Zon, Lake States 


Forest Experiment Station, University Farm, St. faah Minn., or to any 
member of the Editorial Board. 


Missing numbers will be replaced without ‘charge, provided claim i is made within 
thirty days after date of the following issue. 


Sahscrinticne advertising and other business matters may be aadeecaes either to _ 


the JourNAL oF Forestry, University Farm, Saint Paul, Minnesota, or fo 
Atlantic Building, 930 F Street N. W., a actnaeie: D.C. 


weet 5 
(Ro? SBA ae 


ee A en Oe Pe ee eee Re TE Se Th em 


JOURNAL OF FORESTRY 


VoL. XXIV OCTOBER, 1926 No. 6 


The Soctety is not responsible, as a body, for the facts and opinions advanced in the 
papers published by tt. 


WANTED: DIRT FORESTERS 


By Warp SHEPARD 
Forest Inspector, U. S. Forest Service 


Someone said that Carlyle had sounded forth his Philosophy of 
Silence in 48 octavo volumes. The distinguished editor of the Journal, 
in protesting once more so vigorously against a forestry campaign 
composed too exclusively of words, might not wholly escape a some- 
what analogous implication were it not that his words have so often 
and so effectively dealt with woods forestry rather than paper forestry. 
And once again his words touch a vital spot. 

It seems to me that foresters have had to take to much writing 
and talking because too many of them have been cut off from the actual 
practice of forestry in the woods. Being equipped with a profession 
and with a high ideal of service, it is natural that their energy, so largely 
deprived of expression im the forest, should find an outlet in words. 
The forestry profession has done a large amount of creative work of 
the greatest public benefit in the pioneer job of forest legislation and 
public forest organization. But many foresters have had too little 
opportunity to practice the science and art of silviculture and manage- 
ment even in its more elementary forms, much less to progress and to 
perfect themselves in the technique of their profession. This has been 
a real deprivation. Imagine painters who aren’t allowed to paint or 
gallant sailors doomed to spend their lives in Kansas. Trying to get 
a tangible hold on the chaotic forest problem, trying to put their 
shoulders to the wheel, many foresters have been forced back on words 
as their chief contribution. 
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What the forestry program needs is dirt foresters. I am thinking 
now of the needs, not of the forestry profession, but of the public. 
Yet the only way to create a supply of dirt foresters is to create 
opportunities for the actual practice of large-scale forestry im the woods. 
I mean by forestry not merely silviculture, but the intricate problems 
of utilization, regulation, and finance—in short, sustained yield man- 
agement, 

The only large training ground now available for turning out 
foresters equipped to handle large-scale industrial forestry is the 
National Forests. There is no question that industry will draw on 
the Forest Service for foresters—it is already doing so. If precedents 
count for anything, industry will pick the men who have had broad 
training and practice in forest management. Two men recently drafted 
from the Forest Service for large scale industrial forestry have had 
precisely this training in an unusual and thorough degree; for the last 
decade or more industry has been drawing on the Forest Products 
Laboratory for skilled forest products engineers. Forest management 
lags behind utilization; but once it gets started, it will have to go to 
the National Forests for management experts. 

The view has been expressed that big timber companies do not 
need to employ foresters in order to practice forestry, but should 
select a good common-sense woodsman and train him for the job. This 
plan will probably work so long as there are enough Government exten- 
sion foresters to supply the brain-power to these companies for good 
forest management. As a permanent arrangement it will not work, 
first, because the Government can’t and won’t go into the consulting 
forestry business on an extensive scale; and, second, because as a rule 
it would be as inadvisable to turn over a large continuous yield enter- 
prise to an untrained woodsman as to turn over a steel plant or an 
automobile factory to the machine-shop foreman. On the other hand, 
it is sheer madness to attempt to put these big continuous-yield jobs 
on green boys just out of forest school. They require forest managers 
of the best type. In the Forest Service it takes a broad and varied 
training of from 5 to 10 years to fit one for the job of Forest Super- 
visor; the Forest Service wouldn’t dream of putting a young green 
forester into such a responsible job. 


Here is an opportunity that young foresters ought to heed. If 
industrial forestry develops anywhere nearly as fast as the signs indi- 
cate, there is going to be a fairly brisk demand for foresters who know 
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big-scale forest management. ‘There is a distinct shortage of such 
foresters, and those who have skill in this field will win the prizes. 

The Forest Service of course is primarily interested in adminis- 
tering the National Forests, and it is consciously creating greater oppor- 
tunities for its men to master the arts of silviculture, management and 
utilization. This training is going to reflect itself in the higher produc- 
tivity of the National Forests. But incidentally—and here is the point 
of main interest for the moment—it is going to create a supply of 
trained forest managers for industrial forestry. This function may be 
involuntary, but it will nevertheless be a great contribution to woods 
forestry. 

But the Forest Service ought not to be depended on as the only 
or even the chief source of trained foresters. The industry itself ought 
to assume a large part of this job. At present, foresters employed by 
timber owners have in general fewer opportunities to practice forestry 
than those in the public service. These privately employed foresters, 
with some conspicuous exceptions, are primarily engaged in timber- 
cruising, mapping, logging engineering, or as paid secretaries of organi- 
zations. 

The industry at present is using more honeyed words than 
foresters; themselves about “industrial forestry.” The reality of this 
movement can be judged as time goes on by the extent to which the 
industry takes in and trains “dirt foresters” in the actual technique 
of large scale industrial forestry, including finance and utilization. The 
various forest industrial associations themselves could well afford to 
pay more attention to dirt forestry and less to desk forestry, propa- 
ganda, and whitewashing the very patent fact of large-scale forest 
devastation. 

I therefore respectfully suggest that the many agencies, including 
industrial associations, that are fighting forestry battles on paper get 
nearer to the real battle, which is in the woods. Fear is bred of ignor- 
ance. Most timber owners fear forestry because they know so little 
about it. The best antidote to fear is knowledge, and, in forestry, the 
source of knowledge is in the woods. If, therefore, more of the energy 
now devoted to the battle of the words can go into the battle of the 
woods, we shall make faster progress. If the forest-based industries 
are genuinely interested to find the facts, the way to find them is to 
help work out ways of modifying logging processes to prevent forest 
destruction, and of converting going operations to continuous produc- 
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tion. The medium is through broad-gauged, experienced woods for- 
esters, employed either by individual companies, by groups of com- 
panies, or by associations. The very process of studying and thinking 
about these problems will remove many superstitions current among 
timber owners and will lead to an interest in forest perpetuation and 
consequently to a positive, creative attitude toward the forest problem 
instead of the present indifferent or obstructive attitude. ~ 


ON THE SPACE ARRANGEMENT OF TREES AND ROOT 
COMPETITION 


By V. T. AALTONEN 
Forest Research Institute, Helsinki, Finland 


A. determined space arrangement obtains between the trees of a 
forest. Its inherent nature and manifestations become apparent most 
easily through a few examples. 

A normally dense dry heath Scotch pine stand generally has no 
seedlings. A. few seedlings, of course, may exist here and there, but 
even they are in a more or less sickly condition. But if a clearing of 
a few acres or more is cut into the stand, before long seedlings will ap- 
pear in it which will slowly develop larger and larger. The seedlings 
will not thrive very close to the mother trees, but require a sufficiently 
large opening. A definite space arrangement exists between the seed 
trees and the seedlings. 

It is also worth while to study more closely the appearance of the 
seedlings in such an opening of, say about 20 years of age. It will be 
peculiar in that respect, that the seedlings in the center of the opening 
are the highest, and become relatively shorter as we approach the edge of 
the mother stand. The height of the seedlings, compared to the height 
of the mother trees, and the distance of the seedlings from the mother 


Illustration 1 
An Opening in a Dry Heath Pine Stand. 
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trees are in definite relations to each other. (Illustration 1.) This 
phenomenon represents one manifestation of space arrangement. 

If the question is of a very open stand, an ordinary seed tree spac- 
ing for instance, where seedlings have appeared and have been left un- 
touched for a longer period of time, it will be noted that the near prox- 
imity of each seed tree does not contain second growth; or, at least, 
the seedlings growing near the seed trees are much smaller than those 
growing further. (lllustration 2.) This phenomenon, in fact, is 
the same as what we observed in the adjustment of\ the seedlings to 
the marginal forest in the clearing. The extent to which the seedlings 
can generally develop in the clearing depends on the density of the seed 
tree spacing. With the seed trees a profuse seedling stock may exist, 
but the growth of the seedlings will be weak because of the too dense 


Illustration 2 
Single Seed Trees Among Seedlings on a Dry Heath. 


seed tree spacing. At first the seedlings succeed well, but insofar as 
they grow larger the seed trees commence to hinder them.  (lIllus- 
trations 3 and 12.) 


The above mentioned examples have been taken from Cladina and 
Calluna forest types, hence from stands on the poorest quality of site. 


*By forest types here are meant Cajanders’ forest types, user in the quality 
classification of forest soils in Finland, for the meaning and nature of which I 
refer to the recent publication: A. K. Cajander, Metsatyyppiteoria, Acta Forestal- 
ia Fennica, Vol. 29, 1925. The English translation, “The Theory of Forest 
Types,” will appear in the same series, and at present is in print. Compare also: 
Yrjo Ilvessalo, The Forests of Finland, Comm. ex. instit. quest. forest. Finl. 
editae. Vol. 9, 1924. Cladina type is the poorest producing, the yield then fol- 
lows in order: Calluna type, Vaccinium (=Vaccinium vitis idaea) type, Myrtil- 
lus (=Myrtillus nigra) type, Oxalis-Myrtillus type, Oxalis-Majanthemum type. 


ARRANGEMENT 629 


SRA CE 


Illustration 3 
A felling area where the growth 
of second-growth has been almost 
completely stopped by the seed 
trees. 160seed trees per hectare. 
The age of the seed trees is about 
100 years; that of the seedlings, 


about 30 years. 


‘ Illustration 12 
A spruce underwood ina pine 


Stand. 


or a 


Digitized by the Internet Archive 
in 2024 


https://archive.org/details/journal-of-forestry 1926-10 24 6 
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Illustration 4 


The effects of forest type on the space arrangement between mother trees and 
seedlings. The central part Vaccinium type, the edges Cladina type. The 


diameter-classes of the trunks are: 12-20, 22-30, 32+cm. at breast height; 
the little dots represent younger age-classes. 


Riumt2z, Cladinai, @ 
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The influence of the mother trees on seedling stock in them is very 
plain. 

It is now to be noted that the consistency in the space arrangement 
of trees becomes so much the more conspicuous as the question is of 
a poor locality, i. e., of a poor productive forest type. 

With reference to the space arrangement of trees, a great differ- 
ence exists between the stands on Vaccinium type and on’ those of Cla- 
dina type, for instance. In order that the possibilities of development 
for the second growth shall be the same in both instances the mother 
forest must be considerably more open in the latter case. The same 
sized opening in a Vaccinium type as in a Cladina type does not offer 
the same possibilities of development for the seedlings. In the latter 
mentioned type the opening must be larger than in the former. If it 
is a question of an old, single tree growing in a regeneration area, its 
influence on the seedling stock will extend farther in the Cladina type 
than in the Vaccinium type. (Illustrations 4 and 5.)? 

Heath forests, better than those of the Vaccinium type, and grove 
forests offer an altogether different picture. They differ from the Vac- 
cinium type in the opposite direction to the Cladina type. Seedlings 
may be found in them most anywhere, not only in small openings, but 
also even underneath a rather dense mother forest. Sometimes it seems 
as though there could not be even a question of orderly space arrange- 
ment between the seedlings and the seed trees. But the same consistent 
orderliness nevertheless obtains in these forests as in others. Only, 
in such cases it is more difficult to perceive. 

Up to the present we have considered only the space arrangement 
existing between seedlings and mother trees. But the same determined 
order exists also between even-aged trees. 

In this instance the space arrangement is expressed by the fact 
that the trees of the stand are separated by determined distances, i. e., 
the stand has a definite density. The distance of the trunks from each 
other, like the arrangement of the seedlings to the mother trees, is closely 
dependent on the quality of the site. If two stands are compared to 
each other in which the trees are same sized—where, for instance, the 
average breast height diameter of the stand is the same—but where 
one has better site conditions than the other, it will be found that the 
trunks on the poorer locality are farther apart from each other, i. e., 
the stand is sparser. Trees require so much the larger growing space 


* Drawings 1, 2 and 4 are rather formally describing instances of forests in 
natural condition. 
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Illustration 6 
The growth-area of pine in Cladina type Cel) Callitinast 


type (VT), and Myrtillus type (MT) 


ype (CT), Vaccinium 
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Illustration 7 


The growth-area of birch in Vaccinium type (VT), Myrtillus type (MT), and 


Oxalis-Majanthemum type (OJ). 
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as the locality is poorer. (Comp. Illustrations 6 and 7 ; the volumes 


of the trunks in m3 are on the horizontal axis, the growth-area in m2 
on the perpendicular axis. ) 
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Illustration 8 


A map of a Calluna type pine stand. Black dots represent older age-classes; the 
diameter-classes of the trunks are: 12-20, 22-30, 32+cm. at breast height. 
The circles represent younger age-classes. (Area, 1 hectare. ) 


*V. T. Aaltonen. Uber die Selbstabscheidung und den Wuchsraum der 


Baume in Naturbestanden, Comm, ex. instit. quest. forest. Finl. editae. Vol, 9, 
1925. 


Diagrams (Ill. 6 and 7), are based on the growth and yield tables for the 
southern half of Finland, established by Y. Ilvessalo based on the forest types 


as quality classes of localities (published in Acta Forestalia Fennica, Vol. 15, 
1920). 
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But in the forests there naturally is not only the question of the 
relations between seedlings and mother trees and contrawise, and be- 
tween trees of the same age, but the age-difference of adjacent trees 
can sometimes be larger and at other times smaller. Illustration 8 is a 
map of a Calluna type pine stand where principally two age-classes ap- 
pear, one 150 years and the other 60 years. Both age-classes are rather 
well separated from each other in this instance. If we could give a 
corresponding picture from a stand of better quality of site, it certainly 
would have a considerably different appearance. In it would not be 
distinguishable so conspicuously the space arrangement between the trees 
of the different age-classes; in other words, the relative distance be- 
tween the trees would not depend so much and so apparently on the 
differences of their ages. 

The space arrangement of trees is not only dependent on the qual- 
ity of the locality, but also on the species of the trees. In the foregoing 
we have examined only pine stands. In this connection it is not possible 
nor even necessary to describe more fully the dependence of space ar- 
rangement on the species of trees. It is not possible for the reason that 
the space arrangement existing between mother trees and seedlings has 
not been fully investigated in this relation. And it is not necessary for 
the reason that in this connection the quality of the site has the most 
important fundamental meaning. It seems certain that what we have 
described here about the pine, also holds good for other species as well. 
The diagram for the birch given here (Ill. 7) shows that the birch also 
requires as much more space as the forest type is poorer. And the fol- 
lowing diagram for the beech and the spruce, which is based on the 
tables of Flury of Switzerland, shows the same conditions for these 
species. : 

The space arrangement of trees is a very important phenomenon 
from the silvicultural viewpoint. In fact, silvicultural fellings are noth- 
ing else than the re-arranging of the spacing between trees. It is there- 
fore apparent that forests cannot be tended and grown properly unless 
those influences which decide the space arrangement of the trees are 
well known. 

According to the still prevalent and already an old conception, light 
is the main factor of growth. Seedlings cannot thrive under the mother 
forest for the reason that they do not receive sufficient light. Near the 
edges of the mother forest the second growth is languishing because the 

mother trees shade them. For the same reason second growth is absent 
_ for instance from the close proximity of single mother trees. And the 
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influence of even-aged trees on each other in a stand also principally de- 
pends on the fact that they shade each other, i. e., rob each other of 
light. The already described dependence of space arrangement on the 
quality of the locality is explained by saying that the light requirement 
of trees depends on the quality of the locality ; it is so much the greater 
as the locality is poor and vice versa. The stands of meagre lands 
therefore are open because the trees on them require more light, etc. 


A closer investigation of the space arrangement of trees demon- 
strates however that its only or general reason cannot be light. 


It seems that many combined factors decide the appearance of 
second growth beneath the mother forest. In some cases, however, 
one factor may be more important than another. A fact to be noted 
is that an appreciable part of the rain-fall in a stand is left on the 
tops and branches of the trees without coming down to the soil what- 
soever. And the trees consume, i. e., extract considerable quantities 
cf water from the soil. It has been calculated that an old beech forest, 
for instance, during a period of growth extracts 2-3 million kgs. of 


Hla eee 


Norway-spruce 
(nontainous) 


Illustration 9 
Lower curve, I quality-class; top curve IV quality-class. 
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water from each hectare, which is equivalent to a rain-fall of 200-300 
mm. If in addition to this it happens that the soil itself is of a dry 
character, it is very probable that the seedlings will suffer from lack 
of water. The water consumption and food extraction of the mother 
trees from the soil undoubtedly is an important reason why the seedlings 
cannot succeed near the mother trees. Thus we can explain very simply 
and naturally the difference between the different sites. Lét-us assume 
that we have two stands which are alike, but one located in a more moist 
and an otherwise better locality and the other in a poorer locality. It 
then will be evident that in the first mentioned instance there remains 
more water and food supplies in the ground for the seedlings than 
in the latter mentioned instance. On the other hand, it seems less 
believable that in common, generally relatively open heath forests there 
should be so little light that the seedlings of trees could not grow 
upon them. 

The meaning of light seems the less important as we examine 
a single tree among second growth or study the margin of a stand. 
(Comp. Ill. 1 and 2.) In both instances the seedlings receive light 
almost unobstruently; but, nevertheless, they are pygmies compared 
to those growing further beyond from the mother trees. The space 
arrangement apparently also in these cases is decided more by the food 
extraction of the mother trees from the soil than by the shading caused 
by them. 

We already noted that trees require more space on a poor site 
than on a better one. And as the same space in the former instance 
represents a smaller amount of food and water than in the latter, it 
is natural that the growth for equal amounts of space must be larger 
on the better locality than on the poorer. 

The quality of the soil may differ even on a relatively small area; 
on poor lands there may be here and there a more productive spot and 
vice versa. This does not exist without affecting the space arrange- 
ment of trees. The placing of stems geometrically equidistant from 
each other in planting, etc., does not mean equal possibilities of develop- 
ment for each trunk. The largest trees sometimes grow very close to 
each other; for instance, 80-100 cm. diametered oaks within one or 
two meters of each other. The quality of the soil appears to be of 
more importance than the possibility for the equal development.of the 
crown, as Buhler, among others, observes. 

We must therefore come to the conclusion that the space arrange- 
ment of those parts of trees which are above the soil are mainly decided 
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by their roots and the competition existing between them for the water 
and food in the ground.4 

The same thought has also been expressed by the German for- 
esters. Cotta, Borggreve, and Fricke. They, however, have 
concentrated their attention on the root competition existing between 
the seedlings and the mother trees.5 According to my conception 
the same kind of competition exists also between trees of the same 
age, and generally everywhere where two trees are sufficiently close 
to each other. From the silvicultural point of view the root competi- 
tion between even-aged trees seems to have an even more important 
meaning than that obtaining between mother trees and seedlings. 

And further, insofar as root competition has been treated in silvi- 
cultural literature, it has been stated to have a meaning only on less 
productive sites. According to my viewpoint root competition is not 
limited to any certain site-class any more than the competition for 
light, for instance, or for any other growth factor. 

Even though root competition therefore seems to have an important 
meaning in the space arrangement of trees and generally with that of 
all plants, it nevertheless has attracted but little attention from scientists. 
To my knowledge no systematic studies and experiments have been 
made for the elucidation of this phase. Personally, I have made two 
experiments with corn. The arrangement of the experiments and the 
results, shortly reviewed, were as follows :® 

The experiments were partly field experiments and partly pot 
experiments. Illustration 10 will give an idea of the arrangement 
cf the field experiments. 

There were two trial plots, marked I and II in the illustration ; 
they were separated by a 50 cm. wide empty strip. 

Board frameworks 15 cm. wide, 50 cm. high and 100 cm. long, 
open at the top and bottom, were sunk into plot I at five different 
places, 50 cm. from each other, as shown in the illustration. Nine 
stalks of corn were grown in each frame. In plot II exactly the same 
procedure was carried out with the exception that the board frames 


4The author first came to this conclusion in 1916-1917 while investigating 
the regeneration conditions of pine forests on the dry heaths of Finnish Lapland. 
The results of this investigation are contained in a publication of the author: 
Uber die natiirliche Verjiingung der Heidewalder im finnischen Lappland. 
Comm. ex. instit, quest. Finl. editae, Vol. 1, 1919. — : 2 

51t may be also stated that I became acquainted with their thoughts after 
my own investigations already had led to the ideas stated_above. 

87. T. Aaltonen. Uber die raumliche Ordnung der Pflanzen auf dem Felde 
und im Walde. Acta Forestalia Fennica, Vol. 26, 1923. 
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were left out altogether. When the plants were 54 days old and over 
a meter high, into each intermediate section (1, 2, 3, 4) 36 new plants 
were sowed. ‘The plants were then allowed to develop without disturb- 
ance. When they were harvested the first planted corn was more 
than two meters high and very luxuriant, spreading its leaves over 
the intervening sections so that one walked between the rows as in a 
forest. The younger plants were completely in the shade of the 
older ones. 

When the younger corn was cut its size and dry weight was 


the following: 
FIELD EXPERIMENTS WITH CORN 


I 
1 2 (3) Q 
Weight, grammes... 17.4 21.7 (<8.5) 17.4 
Average length, cm.. 40 45 (5677 } 38 
II 
1 2 (3) 4 
Weight, grammes... 10.1 6.1 Cicace 7:3 
Average length, cm.. 27 25 (22a 25 


The difference between the plots therefore is appreciable (the 
noticeably lower values on intermediate bed No. 3 were caused by an 
accident to the plants). The plants in plot I were considerably better 
developed. As there was at least no visually detectable difference in 
the light conditions on the different plots, the difference in growth 
must have been caused by the fact that the older plants in plot II 
deprived the younger plants of food and water in the soil. On plot I 
they could not do it, because their roots were enclosed within a board 
framework, and for which reason the seedlings grew better. 

The pot experiments demonstrated in the same manner how older 
plants embarrass the food absorption of the adjacent younger ones. 
The arrangement is explained in Illustration 11. 

The experiments were arranged into two main series; in one the 
humidity of the soil was 35 per cent of weight, in the other 75 per cent. 
Both main series comprised three sub-series. In one, three plants were 
grown in the center of the pot; in another, eight plants on the edges ; and 
in the last one, three plants in the center and eight on the edges. Each 
sub-series contained four pots of the same kind, and the results are their 
mean values. 
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Illustration 10 
Field experiments with corn. 


At first planting was done only in the center of the pots. When 
the plants were 60-70 cm. high, into one-half of the pots new plants 
were planted at eight different places on the edges. At the same 
time, four pots not containing central plants were planted in like 
manner at the edges with eight plants. In order that the shading in 
these cases should also be alike, corn plants that had grown elsewhere 
and that were the same size as the older stalks, were set up, three in the 
center of each pot. In pots 4-18, 5-30, 0-29 and 11-28 (See Obs. Ilus- 
tration) the shading, or the amount of light that the plants received was 
therefore about equal. 

When the plants were harvested their dry weight and mean lengths 


were the following: 
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POT EXPERIMENTS WITH CORN 


Center Margin Center Margin 

plants plants plants plants 
Ot seiNOs. Sarde teens 1-20 4-18 5-30 
Weight, grammes ..... 45.7 26.9 40.3 BK) 
Mean length, cm...... 75 79 65 26.5 
BRGLSaINO-2 My a arenes 2-26 0-29 ‘ 11-28 
Weight, grammes ..... 57.9 woe. Osea 4.0 
Mean length, cm...... 79 76 80 Ges Be 


The center plants therefore had appreciably retarded the develop- 
ment of the plants at the edges through the intermediation of their 
1oots. The production of the marginal plants was only about one- 
tenth of what it was in the pots where older plants did not consume 
food, although they shaded as much in those as in the other pots. It 
also appears as if the smaller plants in the dryer pots had restrainedly 
influenced the growth of the larger plants; the production decreased 
from 45.7 to 40.3 grammes. 
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Illustration 11 
Pot experiments with corn. 

The performance of such experiments with trees meets with many 
obstacles. Only the long time required by the experiments may be 
mentioned here. But certain silvicultural procedures are such, how- 
ever, that they can at the same time be utilized to some extent as 
experiments in the investigation of the phenomenon in question. One 
of these processes especially is the growing of so-called underwood. 

If—as often has been and is done in Germany—a beech underwood 
is obtained for a pine stand, according to our theory the underwood 
generally should have a detrimental influence on the growth of the 
principal stand. The underwood, of course, uses up a part of the 
water and food supplies of the soil, and less is left for the share of 
the principal stand than would be without the underwood. But the 
idea is prevalent that an underwood promotes the growth of the prin- 
cipal stand, and generally for this reason underwoods have been pro- 
cured for stands. It is remarkable that no one has taken the trouble 
to investigate this matter more thoroughly. 


SPACE ARRANGEMENT 643 


Only during recent times has this question come under more thor- 
ough study in connection with investigations that are interesting from 
many other points as well, which Wiedemann? has made of the so- 
called “Dauer” forestry in Germany. These investigations have shown 
that a beech underwood has not been able in any way to promote the 
growth of pines, the main trees of a stand. In such instances where 
the underwood has been well developed, it has completely arrested 
the so-called “light increment” of the pines at the last intermediate 
cuttings, so that the increment of pine in such stands has been less 
than in stands without underwood. In connection with this it can 
be stated that in investigating the soil no appreciable difference could be 
found in stands containing beech underwood and those without it. 

In our country, and in northern countries generally, a Norway 
spruce underwood is a common sight in a pine stand. To my knowl- 
edge, no investigations of the influence of the underwood on the 
growth of the main forest has been made in this case, either. Usually, 
the effects of the principal stand on the underwood is given considera- 
tion. I recollect, however, of having heard now and then statements 
that after removal of the spruce underwood the growth of pine has 
improved. Hesselman, among others, has wished to explain this 
phenomenon by saying that it is either a question of competition for 
water which the pine receives more profusely after the removal of 
the spruce, or that the food supplies created by the beneficial influence 
cf the spruce have been left for the use of the pine alone. 

Another method which can be used as experiment for our purpose 
is intermediate cutting. 

According to our theory the total yield of a stand should be the 
largest if the intermediate cuttings are heavier at poor localities and 
lighter at good site-classes. The results of intermediate cutting experi- 
ments in Central Europe, in fact, seem to substantiate this viewpoint. 
At least, according to the yield tables of Schwappach a greater total 
yield is obtained by a heavy intermediate cutting on a poorer and a 
light cutting on a better quality of site.® 

The experience in the growth of underwood and intermediate 
cuttings therefore undeniably points to the fact that the life and activity 


7 Eilhard Wiedemann, Die praktischen Erfolge des Kieferndauerwaldes, 
Braunschweig 1925. ee, : ; 

8 The author has treated more fully the principles of intermediate cuttings in 
a discourse on Forest Day at Helsinki, Mar. 24, 1925. The discourse is published 
in Finnish in the “Metsdtaloudellinen Aikakauskirja”’ (Magazine of Forestry), 
No. 2, 1925. 
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of the roots have a fundamental importance in the space arrangement 
of trees. Lastly, the general experience gained from reproduction 
cuttings that the regeneration openings may be smaller on good site- 
classes than on poorer ones also points to the same direction. Continued 
investigations and experiments for the further elucidation of root 
competition would in any case seem desirable. 

The present conception of the values of different growth factors 
is not conducive to the tending of forests of different localities in 
separate ways. It is probable that when more attention shall be 
devoted in forestry to the silvicultural meaning of different forest 
types, according to the method of Cajander, the conception of light 
as a growth factor sooner or later will also come under examination. 

The meaning of light, of course, is not to be minimized in any 
way. But as our knowledge in this respect also is at its beginnings, 
investigations also in this respect would be important. In silviculture, 
light is given such a predominate weight without considering that 
hardly any silvicultural light measurements, as yet, have been made in 
torests. We do not know, for instance, how much light the seedlings 
of trees require for normal development, nor how large this light 
requirement is, compared to the amount of light which the seedlings 
of various trees receive in different localities. These, as well as in- 
vestigations directly elucidative of root competition are of course not 
questions of forestry alone, but of plant biology, i. e., plant ecology 
_ generally. The botanists here have a field that in addition to offer- 
ing interesting scientific results of a general nature, also is of great 
economic importance. 


THE WHITE PINE BLISTER RUST IN GERMANY 


By PERLEY SPAULDING 


Pathologist, Bureau of Plant Industry, Assigned to the Northeastern 
Forest Experiment Station 


In a series of articles in the German forestry press ranging in date 
from 1914 to the present time, a controversy has been waged as to the 
more extended use of the five-needled pines in the forests of Germany, 
between Harrer and Prof. Tubeuf. This controversy centers around 
the species Pinus monticola. 

In his first paper Harrer (2) reviews the qualities of the various 
species of five-needled pines among other exotic species which have been 
grown in Germany in small numbers for some years. 

Harrer’s second paper (3) is not available anywhere in America 
so far as the writer can find, and for this reason has not been read. 
Tubeut’s reply (11) gives some inkling of statements made there. 
Tubeuf especially attacks Harrer’s statement that it is not known 
whether P. monticola is susceptible to the blister rust, and says that it 
was known as early as 1888 that the disease attacks P. strobus, P. mon- 
ticola and P. lambertiana. Also that P. monticola has been attacked 
since that time in several places in Germany, and especially seriously in 
England. Tubeuf goes on to say that the strictest American regulations 
have been enforced with direct emphasis on this species. That it is a 
serious reflection on the Administration of Forest Experiment Stations 
that Practice never or seldom takes note of the results of Investigation. 
Not a single step has been taken by the German states to combat the 
blister rust or to prevent its spread. As a consequence, one must advise 
against further extensions of plantings with P. strobus, P. monticola 
and P. peuce. To plant P. monticola near P. strobus, which is being 
consumed by blister rust, is like pouring oil on a fire to put it out. 

Harrer (4) replies that Tubeuf is really arguing against the further 
use of any of the five-needled pines. He recites adverse results with 
P. strobus, and concludes by saying that in spite of these this species 
is planted by millions in Bavaria because of its now recognized good 
qualities. And that by suitable methods the blister rust can be held in 
check even as has been done at Grafrath. 

Later Harrer (5) published a monograph on P. monticola. This 
gave its native range and habitat characteristics, and enumerated various 
places in Europe where it has been grown and the results obtained. He 
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mentions serious attacks of the blister rust, especially at Grafrath, and 
concludes with the statement that real forestry tests have not yet been 
made with it in Germany. He apparently does not know of the small 
block of 100 trees about 25 years old at Stobo, Scotland. In spite of the 
dangers mentioned he warmly recommends it for further planting in 
Germany. 
Tubeuf (12) in a rather long article considers the whole ‘question 
in a thoroughgoing manner. Only a few of the main points can be 
mentioned. He says that the disease has not been controlled at Grafrath 
as it is still epidemic there. He makes some trenchant remarks on the 
fundamental difficulty which he thinks is at the bottom of the whole 
situation, as follows: “Science has, after long years of careful work, 
completely explained the blister rust. It is for Practice to take the 
knowledge of the results and apply organized methods. Here I come 
to the sorest point in Pathology: the cooperation of Science and Admin- 
istration’ —‘Plant Pathology is a science and concerns itself with the 
study of the biology of cultivated plants, their diseases and enemies, 
with the means and methods of treatment and prevention. It furnishes 
the principles for practical application to Agriculture, Forestry and 
Horticulture. Plant Protection compares the available practical methods 
for preventing and stopping diseases and tests them. Practice has the 
task of taking the results of experimental knowledge and applying 
them by means of Plant Protection to practical work. Administration 
has the task of correlating Science and Practice and taking organized 
methods of applying the means of therapy and hygiene to general use. 
There is an essential distinction between Agriculture and Horticulture, 
on the one side, and Forestry on the other. Administration has, in the 
first two mentioned departments, to do in the greatest part with indi- 
viduals. Administration in Forestry has to do in the greatest part with 
officials who have to manage the state forests and more or less superin- 
tend the communal and private forests. The Administration consists 
partly of judicial and partly of technical officers, who are connected 
with the council of experiment stations. The results of plant protection 
are extraordinarily dependent upon the interest of Practice, and the 
use of organization through Administration. The results of pathological 
research are extraordinarily dependent, not only on the scientific ability 
of the investigator, but also on his outlook upon practical management. 
The means of plant protection must be such that they may coincide with 
practical management, or become effective through practical manage- 
ment methods. Of the greatest value, too, is the cooperation of the 
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investigator with the practical man and the practically minded officer of 
the Administration.” 

He then outlines a reorganization, or extension of the present 
organization of the National Board of Health, so as to include plant 
diseases and pests, and proposes that the present question, “Culture or 
Abandonment of the Five-Needled Pines in Germany,” be taken up as 
soon as possible and some decision arrived at which will be official for 
the entire country. 

Tubeuf advances certain propositions for the control of the blister 
rust, as a basis for action by a conference of officials of all branches 
of the government which are concerned. These cover two sets of con- 
ditions: Ist, where there are strong forestry reasons for continuing the 
use of P. strobus, and it is believed that damage from the disease will 
not be excessive; and 2nd, where extreme measures must be taken. 

For the first situation he recommends: I. (1) Growing young P. 
strobus for future plantings from seeds in the forest where they are to 
be used. (2) Allow P. strobus only in such nurseries as are at least “one 
to two hours’ journey” from dwellings and gardens; Ribes plants not to 
be grown in these nurseries nor in their vicinity. (3) Avoid planting 
P. strobus in the vicinity of houses or gardens. (4) Stop further use 
of P. strobus, P. monticola, P. peuse and P. cembra as soon as the blister 
rust appears to be no longer eradicable. (5) Establish a national 
ordinance forbidding commerce in, and import of, all five-needled pines, 
and their culture as ornamentals. (6) Inspect for, and remove all 
blister rusted pine plants. Diseased branches may be cut out, but it is 
better to be radical, and take the whole tree. (7) Where red, white 
and black currants are grown near forests, substitute the immune variety 
Red Holland; cuttings to be propagated in some public garden for the 
purpose. 

For extreme conditions: II. (1) Forbid commerce in, import of 
and culture of all five-needled pines. (2) Supervise the commercial 
nurseries. Inspect for, and remove all diseased pine plants. (3) 
Substitute Red Holland for other varieties of currants in certain loca- 
tions. 

Harrer (6) replies that the kernel of the whole question is, is 
Tubeuf right in considering the danger from blister rust so great as to 
justify the prohibition of commerce in, importation of, and further 
culture of, the five-needled pines in Germany; or, is he (Harrer) cor- 
rect in holding that the danger from parasites, and especially from 
blister rust, assumes deadly proportions only when the species in ques- 
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tion is not handled according to the proper forestry management meth- 
ods? He cites instances where removal of diseased trees and branches 
has given satisfactory results. He also says that the cultivation of Ribes 
ought to be restricted rather than that of the five-needled pines. He 
mentions the 300-yard safety zone adopted here, but errs in implying 
that it would be efficacious under European conditions. Because of the 
great frequency of Ribes nigrum in the vicinity of European -forests 
where the five-needled pines grow successfully, this distance will surely 
have to be greatly increased even to prevent commercial damage to the 
white pine stands. He thinks Tubeuf is too pessimistic. He agrees 
with his proposition I, 1 to 6, but 7 is scarcely practicable. 

Harrer (7) in another paper, which was apparently delayed in 
publication, gives a statement of the tests of exotics which have been 
made in Germany, and discusses some of the problems concerned in the 
introduction of such species into their forests. Here he repeats that 
he thinks Tubeuf sees too darkly. 

Still more recently Tubeuf (13) frankly acknowledges a mistake 
with reference to Pinus peuce. He has found that the supposed stands 
of this species are actually a mixture of P. monticola with P. peuce, and 
that all of the trees which showed the blister rust were really P. monti- 
cola, while all of the P. peuce are healthy. These trees are too small to 
bear cones, hence the uncertainty as to their identity. He therefore 
withdraws his objections to this species and endorses Harrer’s recom- 
mendation of it for further tests. He also feels that P. excelsa is prom- 
ising enough in resistance so that he endorses that species for further 
test in milder climates. He says that a Commission has been formed 
to consider the whole question, as was suggested in his earlier paper. 
(12) He apparently can not quite become reconciled to unqualified 
approval of extensive cultivation of the white pines, and possibly for 
the following reason. He calls attention to the fact that numerous 
hybrids between the different species of pines are known. He fears that 
such hybrids may lead to increased susceptibility of resistant species 
through intermixture with susceptible species. Unfortunately the resis- 
tant species are scarce in cultivation in Europe. Probably there are 
trees of P. strobus in practically every place that the resistant species are 
found. This means that they are subject to cross pollination with this 
susceptible species. His fears may not be unfounded, although actual 
test only will show just what to expect. 

In considering this controversy there are some matters which may 
be read between the lines, which are of interest to us even at this late 
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day. Just as here in America, many professional foresters in Europe 
fail to appreciate what an epidemic disease of timber trees can do when 
conditions favor the growth and reproduction of the parasite; this in 
spite of ocular demonstrations to be seen by scarcely going out of their 
way. Here, the chestnut blight has finally convinced the most skeptical 
that there really is one fungous disease that is of enough importance to 
be taken into account. But Europe has noti had the spectacle of thou- 
sands of acres of an important timber tree killed by an insignificant 
fungus, to convince her foresters that something which is practically 
invisible is to be feared. The demonstration furnished by the chestnut 
blight, of the power of a fungous disease, has done much to educate 
America. As a direct result we are doing things in America which are 
not even seriously considered in European countries. The banning, in 
white pine regions of America, of the cultivated black currant (Ribes 
nigrum) is an accomplished fact and is largely enforced. The removal 
of all Ribes from certain areas where white pines are most abundant 
and of greatest value, is a regular procedure. The elimination of Ribes 
nigrum in the vicinity of forests of western Europe containing white 
pines, would, in the writer’s opinion, completely and automatically stop 
the blister rust in those forests. But its removal even from the gardens 
of foresters living adjacent to the forest is scarcely considered by the 
officials in authority. There is a curious fatalistic attitude toward the 
disease. Indeed, Tubeuf (12) says, “The distribution (of blister rust) 
in Europe has been in no wise controlled, that is, no method of control 
has been enforced. Today the question is, how to prevent continually 
increasing the damage.’’ The observations made by Moir (8) and the 
writer (10) fully confirm this statement, in spite of the fact that a close 
search was made for places where control had even been attempted. 
Another interesting feature of these recommendations of Tubeuf 
is the fact that there is a variety of cultivated red currant, “Rote 
Hollandische’ (Red Holland), which in his opinion is really immune 
to the disease. Several years ago the writer published the results of 
extensive cross inoculations (9, p. 17-23) showing that varieties of red 
currant obtained from nurserymen under the name Holland, Long 
Bunch Holland, etc., and shortened by the writer to the single word 
“Holland,” were immune or very slightly infected. Hahn (1) has also 
found this true in later tests. Unfortunately, the stock of a given name 
from one nursery may not be the same as that of the same name from 
another nursery. This is true of European nurseries as well as Amer- 
ican ones. One must make sure by actual test whether he has the true 
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resistant variety or not. Other stock received under the names Eyath 
Nova, Franco-German, Rivers and Simcoe King was also resistant in 
our tests. It seems likely that some or all of these might be used as 
substitutes for the more susceptible red, black and white currants in 
dangerous areas. A trouble in making such a substitution is the cer- 
tainty that the susceptible ones would to some extent be brought in and 
planted as being the resistant ones, thus nullifying the effort to’ control 
the disease. This difficulty, which apparently can not be effectively over- 
come, has prevented the serious consideration of such a proceeding here. 

Finally, are to be considered the implications of Tubeuf’s attitude 
in this matter. He has had experience for years with the disease in 
Germany, not only in the laboratory where he has done excellent experi- 
mental work with it, but also in the forests, arboretums and ornamental 
plantings. He has written numerous papers upon the parasite and the 
disease which it produces. He has apparently presented an unbiased 
and well matured estimate of the seriousness of the disease to Pinus 
strobus, and so far as opportunity offered, to all of the five-needled pines. 
He correctly appreciates the danger of such a program of extended 
planting of these pines in western Europe where the disease is aggres- 
sively epidemic, without some means of enforcing control measures. 

Tubeuf’s limitation of nurseries for P. strobus (and presumably 
all other five-needled pines) to a minimum distance of “one to two 
hours’ journey” from any garden (and by implication the ubiquitous 
Ribes nigrum) plainly expresses his belief in the distribution of sporidia 
from Ribes to pines for a distance of several miles, assuming his 
journey to be made by the slowest means; i. e., on foot. The evidence 
in America indicates that the disease may spread naturally for many 
miles by means of spores from pines blowing to distant Ribes. In 
the reverse direction, from Ribes back to pines, we have had no condi- 
tions which even approximate conditions in Europe, so that it is not 
at all surprising that Tubeuf’s danger zone to white pines is far wider 
than we would estimate it. Ribes nigrum is not present in any place 
yet seen in America in such abundance and so generally distributed as 
it is in most parts of western Europe. This is the reason for the 
excessive spread and omnipresence of the disease wherever exotic five- 
needled pines are grown in any numbers there. 

Another significant recommendation is the supervision of com- 
mercial nurseries. This has been advocated by Tubeuf for years, but 
the nursery interests were strong enough politically to prevent any 
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such action. Had this been done when Tubeuf first proposed it we 
probably would not have got the disease in such wholesale quantities, 
and might have been able to completely eradicate it finally. It is even 
possible that the importation of nursery stock would be still going on. 
In 1920 Moir studied the blister rust especially in the Scandi- 
navian countries, Great Britain, Belgium and France (8). In 1922 the 
writer made a study of it especially in Switzerland, Great Britain and 
France. Both came to the conclusion that P. strobus is being extermi- 
nated in western Europe. Nothing was known of the situation in 
Germany from personal examination. Tubeuf’s hint that it may be 
advisable to have a period in Germany, and all of western Europe, if 
possible, during which no five-needled pines would be grown, so that 
the disease would die out for lack of sustenance, shows that the situa- 
tion in Germany is like that in the rest of western Europe. Indeed, 
it implies that the situation in his opinion is desperate for the susceptible 
five-needled pines. Such a host-free period for chestnut blight (because 
we can not prevent it) is considered an opportune time for the estab- 
lishment of some resistant chestnut to take the place of our vanishing 
native species. Under the circumstances, such a proceeding is not at 
all impossible with us. But for Europe, it is the height of folly to 
allow the blister rust to come to such a pass, when the mere removal 
of Ribes nigrum from the gardens within and in proximity to the forests 
containing the white pines will instantly put it under control in those 
forests. If such a thing were undertaken, it might be advisable to 
eliminate white pines from all but special forests, where they.might be 
concentrated on much more limited areas than at present. The writer 
saw in the Vosges Mountains and the Alps of Switzerland as finely 
grown trees of P. strobus as he has ever seen anywhere in America. 
It seems quixotic to throw away such a forestry asset, especially as 
European foresters now quite generally admit that the timber of 
P. strobus is one of the most valuable that they can produce. 
Concerning the different species of white pines under discussion, 
Tubeuf is right in insisting that P. monticola is especially dangerous. 
Experience here shows that it is very susceptible (10) in native stands. 
With it should be included P. flexilis and P. albicaulis. These three 
species should not be grown in blister rust infected areas unless ener- 
getic and effective measures of control are enforced. Extensive culti- 
vation tests ought to be made, as Harrer advocates, but with the most 
resistant species; i. e., P. excelsa, P. cembra helvetica and P. peuce. 
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If these succeed, there is still time to take up the more susceptible 
species. It seems that Harrer is right in desiring to take advantage 
of the good qualities of the five-needled pines, provided reasonable 
methods for controlling the disease are put into force and rigidly 
applied. Tubeuf is absolutely right in his attitude 7f no such methods 
of control are to be taken. It is to be hoped that the matter will be 
settled by at least limiting the areas in which white pines‘ may be 
grown and then applying to those areas the methods of control which 
experience has shown will be successful. 
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METHODS OF PREPARING VOLUME AND YIELD TABLES 


REPORT OF THE COMMITTEE ON STANDARDIZATION OF VOLUME AND 
YIELD TABLES 


The Forest Service has had in mind for several years a series of 
manual covering methods used in silvical forest research. At a meeting 
of the Forest Experiment Station men held at the Forest Products Lab- 
oratory, Madison, Wis., in March, 1924, the need of such a series was 
clearly shown, and it was proposed to establish certain definite standards 
for silvicultural and mensurational research. Because of the growing 
demand for growth and yield studies, and because no uniform methods 
were being followed, it was felt that these should receive precedence. 
To insure that the field would be adequately covered and the forestry 
profession fully represented, a committee of nine was formed. Three 
members were appointed from the Forest Service, three from the 
Society of American Foresters, and three from the Association of 
State Foresters. The committee immediately began studying different 
methods in use and proposed, and decided to present those measures 
which it felt would result in accurate and consistent volume and yield 
tables. It was not the purpose of the committee so to standardize the 
preparation of these tables! that further research in mensurational 
fields would be precluded, but to present the best practice now in 
fairly common use so that any agency preparing volume and yield 
tables could proceed in confidence that its work would measure up to 
a high standard of accuracy and completeness. In following these 
methods, that agency would also have the benefit of previous mistakes 
and avoid many of the pitfalls that beset the unwary. It is hoped 
that the committee’s labors will result in improved volume and yield 
tables, and that the outline here presented will be followed by all forest 
agencies undertaking their preparation. 

The members of the committee have devoted considerable time to 
this task and have cooperated heartily in a work which has developed 
numerous discussions. In addition to the suggestions offered by the 
committee members, advice and comment were also obtained from the 
various Forest Experiment Stations, several of which now have growth 
studies under way, and from other foresters not formally represented 
on the committee. Much of the burden of preparing this material has 
been carried by Donald Bruce rather than by the Chairman. 
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RECOMMENDED STANDARD METHODS OF PREPARING VOLUME AND 
YiELD TABLES 
Field Measurements 

1. Diameter breast high should be measured 414 feet above aver- 
age ground level. 

2. The measurements should be taken with calipers, hc possi- 
ble, two diameters at right angles being averaged. 

3. The diameter should be measured to the nearest tenth inch. 

4. Bark thickness should be recorded at b. h. 

5. If the diameter tape be used in place of the calipers a special 
investigation should be made to determine the average difference 
between the measurements by the two instruments for the species in 
question. 

6. Total height should be measured from the average ground 
level to the tip of the leader. 

7. Height should be recorded to the nearest one-half foot. 

8. If possible, height should be measured by tape or measuring 
stick before dividing into sections. If not, it should be obtained by 
summing the lengths of the individual logs plus that of the stump and 
the tip. 

9. Height should be measured with tape or measuring stick. 

10. Merchantable height should be taken to a fixed diameter 
limit; 5 inches if the International Rule is to be used, and either 6 or 8 
inches, according to local standards of utilization, if the Scribner Rule 
is| to be used. 

11. Age should be determined by stump counts on 10-25 per cent 
of the trees, selecting those of varied sizes. 

12. Diameters up the tree at regular intervals should be measured 
as follows: 

(a) At 8.15 feet intervals where maximum height of timber does 
not exceed 5 logs ; 
(b) At 16.3 feet intervals for taller timber. 

13. The height of stump should be 1 foot in the case of second 
growth and 1.5 in the case of virgin timber. 

14. The following intermediate taper measurements should be 
taken near the butt of the tree: 

1 foot above stump 
2 feet above stump 
6 feet above stump 
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8.15 feet above stump 
12 feet above stump 
(Except in the case of trees which are irregular in form at these 
points on account of fire scars, turpentining, etc.) 

15. Diameters up the tree should be taken at lengths which are 
measured from the standard stump height (see No. 13) instead of 
from that actually cut. 

16. All diameter meaurements should be taken by means of cali- 
pers, and should be the average of two measurements at right angles, to 
the nearest tenth inch. If diameter tape is used, an investigation should 
be made of the average difference between measurements by the two 
instruments. 

17. The average bark thickness should be obtained at each point 
of diameter measurement to the nearest 5/100 of an inch by averaging 
two measurements diametrically opposite each other. 

18. The standard instrument for obtaining bark thickness is the 
Swedish bark measuring instrument. 

19. The following characteristics should be considered as making 
a tree too abnormal for use in volume tables: forked tops, broken tops, 
a heavy lean, and turpentining or fire scars which distort the d. b. h. 
measurement. Tops repeatedly broken back by whipping should not 
disqualify a tree in species where this is a normal condition. 

Office Computation 

20. In computing the cubic foot volume the stump should be con- 
sidered a cylinder, with a basal area equivalent to the diameter at stump 
height. 

21. Logs should be cubed by the Smalian, using short sections as 
indicated by No. 13 for butt log and 8.15 or 16.3 feet sections, as indi- 
cated in 12 (a) and (b), for the remaining logs. 

22. The tip should be cubed as a paraboloid. 

23. The computations may be performed by multiple basal area 
tables, by alinement charts, or by the basal area slide rule. 

24. In cubing, three significant figures should be retained. 

25. The values for the fundamental table should include stump 
and tip but no bark, while subordinate tables may be prepared for 
merchantable volume, exclusive of stump or tip, or including bark (see 
No. 35). 

26. In computing volume board measure the standard log rule 
for second growth is the International 4% kerf. In addition, where the 
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timber is already merchantable the local rule may in some instances be 
used. 

27. For virgin timber, both the International 4% kerf and the 
local rule should be used; preference among the local rules should be 
given to the Scribner Decimal C Rule, if this has any local acceptance. 

28. The tree should be scaled in even 16-foot logs. (as in 12) 
plus a short top section (to the top cutting limit) which is scaled as a 
fraction of the next longer size. 

29. No deductions should be made for defect. 

30. No individual tree computations of volume in cords and other 
units of minor importance should be made since tables based on these 
are more readily obtained by conversions of the final table (see No. 35). 

31. In place of computations of volume, the per cent of d. i. b. at 
10 per cent height intervals over d. b. h. may be substituted where taper 
tables are to be prepared. 

Preparation of Tables 

32. Separate tables should be prepared for second growth and for 
virgin timber, the line being drawn at the most probable rotation age. 

33. The possibility of separate tables for different sites should 
be carefully considered. 

34. The cubic foot table should be prepared as follows: 

(a) The trees should be grouped in the following height and 
diameter classes: 

Diameter, 1-inch classes for species not exceeding 36 inches or 2 
inches for species larger than this. 

Height, 5-foot classes for species not exceeding 100 feet and 10- 
foot for species taller than this. 

(b) For each height-diameter class the average d. b. h., average 
height, average volume, volume of cylinder corresponding to 
these average dimensions, and average form factor should be 
computed. 

(c) These form factors should be curved over height and diam- 
eter 

(d) The final table should be prepared by multiplying the curved 
form factors by the volumes of cylinders computed for the vari- 
ous height-diameter classes. 


35. The board measure table should be prepared in the following 
manner : 
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(a) The grouping into height-diameter classes should be as fol- 
lows: 

Diameter, l-inch classes for trees not exceeding 36 inches, and 
2-inch for larger timber. 

Height, 8-foot classes for trees not exceeding 5 logs in height 
and 16-foot for taller timber. 

(b) For each group the average d. b. h. average height, average 
volume, and average frustum form factor (based on the frustum 
corresponding to these average dimensions) should be computed. 
This computation is facilitated by the use of an alinement chart 
which permits ready interpolation. 

(c) The frustum form factor should be curved over at d. b. h. 
only. 

(d) The final table should be prepared by multiplying the 
frustum form factor values into values taken from the alinement 
chart for the various height and diameter classes. 


36. Whatever subordinate tables are required, they should be de- 
rived from the basic tables by conversion factors based on diameter and 


height. For example: 
Table Conversion Factor 

Cords. Cubic feet per cord. 

Merchantable volume to 3 inches. Per cent of total volume which is 
merchantable. 

Volume outside bark. Per cent of bark. 

Volume board measure based on Length of top above the mer- 

total height. chantable limit. 


37. The following checks should be made on all tables: 


(a) The aggregate difference between the actual volumes of the 
trees and those corresponding thereto taken from the tables 
should be computed. Satisfactory limits of error are %4 per 
cent for more important tables and 1 per cent for less. 

(b) The average deviation of the individual tree volumes from 
the table should be computed. In this computation the volumes 
read from the tables should be interpolated to the nearest tenth 
inch of diameter and foot of height. This may be done readily 
by putting the table in graphic form. 

(c) Where two or more tables have been independently prepared 
from the same data they should be checked against each other, 
as, for example, by computing the board foot-cubic foot ratio 
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or the per cent difference between the volume by the Scribner 

and the International Rules. 

38. The following information should be published with every 
volume table: 

(a) Species, common and scientific name. 

(b) Region or locality. . 

(c) Author and date. 

(d) Unit of measure—log rule. 

(e) Portion of tree measured. 

(f) Basic data—number in each d. b. h. class, number in each 

height class, location of data by heavy lines. 

(g) Method of computation. 

(h) Method of measurement (instrument and length of sec- 

tions). 

(1) Average deviation. 

(k) Aggregate difference. 

(1) Age. 

(m) Site, if yield tables exist, if not, physiographic location of 

material. 

39. It is premature to standardize methods of preparing taper 
tables. The Jonson or Behre formulae are most promising but demand 
a further study of the factors of bark thickness and root swelling, and 
the method of field determination of form classes. The conventional 
methods are of doubtful accuracy. 

40. The number of trees required for a satisfactory table depends' 
on two factors: 

(a) The average deviation. 

(b) The number of entries in the final table. The number of 
trees collected should be directly proportional with each of these factors, 
but it is probably premature to set fixed limits. Perhaps 300 or 400 
could tentatively be accepted as satisfactory where neither of these 
factors is abnormally high. 

41. In checking the applicability of volume tables a relatively small 
number of trees may be used. If their aggregate difference and average 
deviation from the table be calculated, the test for satisfactory accuracy 
is an average deviation of the same order of magnitude as that for the 
basic data on which the table was prepared and an aggregate difference 
which does not exceed two times this average deviation divided by the 
square root of the number of trees used in the test. In cases of ex- 
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ceptional importance a check of this sort should be made separately on 
the smaller and the larger sizes. 


NorMAL YieELD TasLes For Pure Even-Acep STANnps 
Field Data 

42. The basic data for the preparation of an adequate yield table 
should consist of from one hundred to three hundred plots for each 
major type involved, well distributed throughout the range of site classes 
and ages involved. 

43. The plots should be well distributed over the region to be 
studied so as to include all characteristics of the type’s range. 

44. All plots should be essentially even-aged, the definition of 
“even-aged”’ depending on the reproduction period of the species studied. 
By “reproduction period” is meant the average time required to secure 
sufficient young growth on the ground to insure a fully stocked stand at 
maturity. 

45. The size of the plots should be such that they shall include 
from one hundred to three hundred trees each. 

46. The shape of the plots need not be rectangular but there 
should be at least four sides, and all angles should be greater than 60 
degrees. 

47. Each plot should be surrounded by an isolation strip of simi- 
lar timber wherever possible, and where not, as large a proportion as 
possible of the perimeter of the plot should be thus protected and the 
boundary on exposed sides should be laid out with exceptional care to 
include the whole area occupied by the border trees. 

48. The survey should be made by staff compass and tape or 
other means of equal accuracy. 

49. Plot areas should be computed on the jas of horizontal dis- 
tances. 

50. Wherever practicable one semi-permanent corner on each plot 
should be set and tied to some easily identified landmark. A sketch map 
of the region showing location of plots should also be prepared. 

51. All plots should be normal rather than empirical. By strict 
definition a normal stand is that producing the maximum possible 
volume in cubic feet for a given age and site (thinnings usually being 
disregarded) ; practically, however, this definition must be applied with 
sufficient flexibility to permit finding plots at a reasonable expense. 
Obviously, then, the amount of leeway necessary will depend on the 
character of the species and the region studied. 
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52. Understocked stands may be identified by such criteria as 
holes in the crown cover (except for intolerant specieq), the presence 
of excessive undergrowth or reproduction, by an abnormally low num- 
ber of trees per acre, and by abnormally high diameters for the age- 
class in question. " 

53. Overdense stands are uncommon, often hard to identify, and 
should therefore usually be measured whenever encountered unless there 
is no uncertainty as to their identification. They may have such charac- 
teristics as an abnormally high percentage of suppressed trees, very slow 
diameter and height growth, even on dominants. 

54. Stands with pronounced variations in stem density should be 
avoided where possible. 

(a) Age will usually be determined by means of increment bor- 
ings, approximate average dominants being chosen. Abnormally 
large trees should be tested to see if they are older than the main 
stand and occasional small trees bored to ascertain whether the 
stand is essentially even-aged. 

(b) Increment cores should be numbered to permit identifica- 
tion and preserved for later detailed analysis. 

55. The length of time required for seedlings to reach the point 
at which the age was determined must be ascertained by measurements 
of seedlings on similar sites. Open-grown seedlings should be selected 
which will obviously develop into average dominants at the ages of 
greatest importance in the yield study. 

56. The d. b. h. of each tree on the plot should be measured with 
diameter tape or calipers, depending on which instrument was employed 
in preparing the corresponding volume table; if a different instrument 
is used average discrepancies between them should be determined. 

57. These measurements should be to the nearest inch. 

58. All living trees over 0.5 inches, d. b. h., should be tallied. 

59. The diameter class limit should be from six-tenths to the 
following five-tenths, as from 9.6 to 10.5 inches, etc. 

60. Measurements should be taken at four and a half feet from 
the average ground level. 

61. All measurements should be tallied by species and by crown’ 
classes. 

62. The use (f three crown classes is sufficient unless perhaps 


work in the sane or adjacent similar regions has been based on four 
classes. 
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63. All species, even those of subordinate importance, whether 
softwood or hardwood, should be recorded, the word “miscellaneous” 
being avoided. There is, however, no objection to grouping in a mis- 
cellaneous column a number of subordinate species, providing that the 
tally identifies the species of each tree for which record is made. 

64. The height and d. b. h. of a sufficient number of sample trees 
should be measured to permit the drawing of a curve of height over 
diameter for each plot. 

65. The complete range of d. b. h.’s present should be covered by 
these samples. 

66. The number of sample trees required is not a fixed percentage 
of the total number on the plot but is determined by the number needed 
to yield a satisfactory height curve. 

67. Height’ should be measured with any standard instrument, 
such as the Forest Service, or Faustman hypsometer, or Abney, dis- 
tances being taped. 

68. Trees measured should be sufficiently normal to be acceptable 
for volume table work, forked and broken tops, for example, being 
avoided. 

69. Separate curves are needed for any subordinate species pres- 
ent unless so unimportant proportionately as to make it practicable to 
use the height curve of the principal species. 

70. The height of five to ten mature dominant trees adjacent to 
the plot should be measured where possible as an aid to site classification. 

71. The height of ten to fifteen dominants growing in obviously 
open or overdense stands adjacent to the plot, on similar sites and of 
the same age, should be measured wherever found to permit a study of 
the effect of density on height. 

72. The plot description should include the following headings: 
Crown density; Normality; Per cent of boundary isolated; Type: Dis- 
tribution; Slope and aspect; Altitude (total and relative); Soil and 
rock; Soil cover (Underbrush, Advanced reproduction, litter, humus) ; 
History (origin, date of fires, date of cuttings, present condition) ; Tie- 
survey notes and sketch map. 

73. The form of tally sheet may vary with the species and type 
studied although the U. S. Forest Service Form No. 547 is capable of 
wide application. It should, however, not omit any of the following 
items: date; locality; survey notes; name of party chief; plot number ; 
ages of sample trees ; average age; area; species ; site class (entered in 
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office) ; diameter, tallied by crown class ; height measurements of sample 
trees; plot description (see last paragraph). Wherever possible, provi- 
sion should be made for complete computation on the original sheet of 
basal area, volume, etc., as filing is much simplified thereby. 

74. Since site determination of the plots in the field and by in- 
spection has been found difficult, inaccurate and of littlé: value, but 
since there is need of some current means of determining whether the 
plots found are satisfactorily distributed through the various site classes, 
a tentative series of height-age curves should be prepared on the basis 
of the first 15 or 20 plots secured, and subsequent plots allocated tenta- 
tively to site classes thereby. 

75. A two-man party is adequate for the collection of these data. 
Of these, only one need be experienced. Where more than one party 
are working in a single study, it is of the greatest importance to co- 
ordinate their methods. It is desirable to start with a single party of 
two experienced men, later to split this party in two by giving each an 
assistant, and so on. If this is impracticable, at least the man in charge 
of the project should train each crew when it is starting work, so that 
he may impress his conception of normality, etc., upon each. It is also 
essential that one man have direct charge and responsibility of both 
field and office work. 

76. If volume tables are not already available, data should be 
collected for their preparation. The plan of following and measuring 
one or two average dominants on each plot has been found inadequate 
because the range of diameters and heights will not be properly covered. 
See preceding section on Volume Table Preparation. 

Office Work 

77. ¥or each plot a curve of height over d. b. h. should be pre- 
pared for each important species. 

78. For each plot the basal area should be computed to three sig- 
nificant figures and totaled by. species and crown class. 

79. For each plot the number of trees should be totaled by spe- 
cies and crown class. 

80. For each plot the volume should be calculated and totaled by 
species and crown class. Volume should be interpolated to the nearest 
foot of height. They may be done with sufficient accuracy by putting 
the volume table in graphic form or in the form of an alinement chart. 

81. The fundamental volume figure is that in cubic feet including 
the entire wood of the stem. Subordinate figures should be obtained 
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in board measure by means of the International %-inch log rule. The 
local rule should also be used in cases where the material involved is now 
merchantable, preference being given to the Scribner if it has local ac- 
ceptance. 

82. For each plot the average d. b. h. is calculated by dividing the 
sum of the basal areas by the number of trees. 

83. For each plot the average height is read from the height- 
diameter curve corresponding to this average d. b. h. 

84. For each plot the actual total age is determined by adding 
the seedling allowance to the average of the determined ages. 

85. For determining the site index a series of curves showing the 
relation between the average height of the dominant trees and ages 
should be prepared. The basis should be the average height of domi- 
nants (or of dominants and co-dominants) at 50 or 100 years, depending 
on the probable rotation age. The curves should be at ten-foot intervals 
at the selected age. The height of individual trees, if used at all, should 
be merely a guide to the location of the curves. The curves should, of 
course, be applicable to the principal species being studied. 

86. The site index of each plot should be read to the nearest foot. 
By site index is meant the average height of dominants which the plot 
has attained or will attain at the age chosen for classification. 

87. In cases where the ultimate height is used for site classifica- 
tion purposes, these ultimate height values should be correlated with ~ 
the height at the classification age, and the site index number obtained 
thereby. In other cases this should be done wherever practicable, as an 
aid to application of the tables. 

88. A summary should be prepared for each plot for all species 
showing the basal area, number of trees, volumes in cubic feet and 
board feet. The foregoing should be for all trees on the plot. The 
same information should be summarized for the dominants and in addi- 
tion, the average basal area per tree and’ the average height correspond- 
ing thereto. 

89. Compute the number of trees, the average basal area and the 
corresponding average height for the trees above a diameter limit fixed 
by the board foot volume table which is to be used. 

90. Compute the plot area and express all summarized figures on 
a per acre basis. 

91. The rejection of plots should be based primarily on deviations 
in basal area from the tentative curves of basal area over age and site. 
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92. For this purpose preliminary curves should be prepared of 
basal area on age by site index classes, and the deviation of each plot 
from these curves computed, interpolating to the nearest year of age 
and nearest foot of site index. The standard deviation should then 
be computed (using the approximation formula 1.25AD = SD) and 
all plots deviating by more than two standard deviations should be 
rejected. > 

93. The remaining plots should be sorted by age and site index 
classes. The classes should be 5, 10, or 20 years in age, depending on 
the range of ages, and 5, 10, 15, or 20 feet of site index, depending 
upon the range of site indices. 

94. For each class the following totals should be computed: num- 
ber of trees per acre, and volume per acre in board feet and in cubic 
feet. The average basal area per tree should then be obtained by divid- 
ing the total basal area per acre by the total number of trees per acre. 
The average height should be obtained by giving each plot equal weight. 
The foregoing figures should be obtained for the entire stand, for the 

,dominant stand, and for that above the diameter limit fixed by the board 
foot volume table used. 

95. In preparing these figures the plots should be given equal 
weight by using the per acre figures. 

96. Harmonized curves should be prepared by site index classes 
over age for each element mentioned in paragraph 94. Many of these 
curves may profitably be developed by means of anamorphosis. 

97. Curves of average basal area per tree should be substituted 
for those of average d. b. h., the final results being translated into terms 
of diameter for entry in the tables. 

98. The following checks should be used: 1. The number of trees 
per acre times the average basal area per acre should equal the total 
basal area per acre. 2. The number of trees per acre times the volume 
from the volume table corresponding to the average diameter and height 
should equal the average volume per acre. Both these checks should 
be applied to the entire stand and to the dominant stand. Check No. 2 
should be applied both to the board foot and cubic foot curves. In 
addition, the board foot-cubic foot ratio when plotted over d. b. h. should 
produce a single curve of normal shape for all site index classes. 
Furthermore, the percentage ratio between the total stand and dominant 
stand values for all factors when plotted over the average d. b. h. of 
the entire stand should produce a well defined curve of reasonable shape. 
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Lastly, for all factors, the aggregate difference between the actual 
measurements and those indicated by the curves, should not exceed 
1 per cent. 

99. Average deviations of the individual plots from the curves 
should be computed for the following factors: basal area per acre, 
number of trees per acre, volume board measure per acre, and volume 
in cubic feet per acre. 

100. The frequency distribution of the diameter classes should be. 
investigated and if the “normal” distribution is found, the standard 
deviation should be curved over average d. b. h. This will permit the 
preparation of stand tables for any age and site. 

101. Even if this frequency distribution is not normal, the exist- 
ence of any characteristic type will permit the preparation of subordinate 
tables (such as trees above 4 inches d. b. h., etc.), by curving the ratios 
between the factors for the stand above such a limit to those for the 
entire stand over the average d. b. h. 

102. Subordinate tables such as those in cords, those for trees 
above 4 inches in diameter, those for volumes below a three-inch top, 
etc., should be deduced from the primary tables by converting factors 
instead of by direct preparation. 

103. The following information should be included in the tables: 

(a) Species, common and scientific name. 

(b) Forest type. 

(c) Region. 

(d) Author and date. 

(e) Basic data—number of plots used and their distribution 

through the site and age classes. 

(f) Definition of site index used. 

(g) Collectors of field data. 

(h) Average deviations of individual plots from the yield table 

values for factors mentioned in No. 98. 

104. All tables should contain information on the following 
factors: 

(a) Average total height of dominants. 

(b) For entire stand: the 

(OY id OMG aR Foe 

(2) Total height. 

(3) Number of trees per acre. 
(4) Basal area per acre. 
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(5) Yield in cubic feet, entire stem, without bark. 
(6) Yield in board feet, International (¥%-inch) log rule. 

In addition, tables giving similar information for the dominant 
stand, for the stand above one or more diameter limits, for yields in 
other units, or to other limits of merchantability, should be included 
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THE MISSION OF FOREST RESEARCH* 


By Samuet T. Dana 
Director, Northeastern Forest Experiment Station 


“Forest research”—what mental picture do these words bring to 
your mind? Do you see a group of impractical theorists, absorbed in 
their own studies, out of touch with the world of affairs? Does their 
work seem to you harmless, perhaps interesting, possibly useful in a 
vague, remote kind of way, but by no means vital to the successful 
practice of forestry? 

The fact is that forest research is neither dull nor useless. On 
the contrary, there is no phase of the forestry movement that is more 
full of interest or more essential to its progress. We talk glibly of 
establishing national and state forest policies, of putting a stop to 
forest fires, of reforming the present system of taxation, of “refor- 
estation,” and sometimes even of practicing silviculture. Do we realize 
that the achievement of any one of these highly desirable objects 
involves the solution of a large number of exceptionally difficult prob- 
lems? Still more, do we realize that today problems are really solved 
only by thorough-going investigations by trained men? 

This has not always been the case. In the Middle Ages such 
metaphysical questions as how many angels could stand on the point 
of a needle, and such practical questions as whether a large stone falls 
faster than a small one, were settled by philosophic discussions. He 
who could present the most specious reasoning and the most persuasive 
arguments won the day. Galileo suggested that discussion be supple- 
mented, if not replaced, by actual trial. His famous experiment to 
determine whether a large or a small stone fell faster from the leaning 
Tower of Pisa did more than put a stop to further academic argument 
of that question ; it ushered in the modern method of scientific research. 

I sometimes wonder whether in forestry we are not still living 
in the Middle Ages. Argument and discussion have their place, but 
would they not accomplish more if they were based on facts rather 
than on mere opinions? Instead of contenting ourselves with forensic 
debates as to whether lopped hardwood slash decays more rapidly than 
unlopped, whether two-year-old seedlings or four-year-old white pine 
transplants are preferable for the planting of abandoned pastures, 


*Delivered at Second New England Forestry Congress, Springfield, Mass., 
Dec. 11, 1925. 
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whether spruce should be logged by the clearcutting or the selection 
system, why not do some investigating and find out? This is the 
task of forest research. 

Those engaged in it may be likened to the detectives in a murder 
mystery, and to the host of alienists, bacteriologists, microscopists, 
finger-print experts, and other specialists whom they call to their assist- 
ance. We hear much of the forest tragedy which is being enacted, but 
all too little of the most effective way to find out how to stop it. What 
policies and methods should be adopted to convert forest destruction 
into forest production is a real mystery which involves not one riddle 
but a thousand. Forest investigators are the detectives whom we should 
call upon to solve them. The clues are many and varied, but they 
are also so tangled and frequently so slight that their unraveling will 
require years of intensive study by skilled experts in many fields. Let 
me illustrate by a brief review of some of the work now under way 
and in prospect at the Northeastern Forest Experiment Station. 

The chief puzzle which has so far engaged the bulk of our atten- 
tion is how to handle the extensive forests of spruce and balsam fir 
in the northern part of the region. Our first step toward its solution 
was to start a comprehensive study of areas which have been cut over 
at different times and in different ways to determine just what the 
results have been. For this purpose some 400 temporary sample plots 
have been examined from eastern Maine to western New York. On 
each a careful record has been made of the number and rate of growth 
both of the trees left at the time of the cutting and of the reproduction 
which has come in since, together with detailed notes concerning other 
vegetation and such physical factors as slope, exposure, and soil, which 
might influence the results. A series of permanent sample plots has 
also been established on the White Mountain National Forest, where 
still more intensive observations and records have been made which 
will be repeated at regular intervals. 

The figures have not yet been completely analyzed, but a pre- 
liminary study of them indicates a number of clues. For one thing, 
it is clear that nearly all of the spruce and balsam fir seedlings now 
on the ground had started before the main stand was cut, and that 
their number and development vary directly with the amount of hard- 
wood, particularly beech and hard maple, present. This means that 
if one desires to secure a new crop of spruce and fir he must see to 
it that ample seedlings of these species are present before the removal 
of the original stand, and that as few hardwoods as possible are left. 
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But what favors the establishment of natural reproduction? The 
answer to this is not easy, particularly as superficial evidence is more 
or less contradictory. In one case light, in another soil moisture, in 
another soil nutrients, and in still another seedbed conditions seems to 
be the determining factor. This doubtless means that all of them are 
important, and that successful reproduction is dependent on their proper 
combination, which must be brought about by the way the stand is 
handled. Here, then, is a tangle of clues, the unwinding of which will 
require the joint effort of foresters, physiologists, physicists, chemists, 
and soil scientists. Difficult? Yes, but all the more fascinating for 
that. Is there any adventure more interesting or more worth while 
than to penetrate the unknown, particularly when this involves so 
useful a service as increasing the future supply of raw material for 
our newspapers and magazines? 

In the field of fire control we have also been doing a little detective 
work. Here, one of the mysteries is what constitutes “fire weather.” 
During the past summer, we have attempted to find an answer by instru- 
mental measurements taken five times a day of six different meteoro- 
logical factors and of the corresponding moisture content of the duff, 
or partially decomposed leaves. These indicate relative humidity of 
the air and number of hours since last precipitation as two of the major 
clues to the solution of this particular riddle. In the mixed spruce 
hardwoods type of the western Adirondacks, where the study was con- 
ducted, a rainfall of one-tenth inch or more ordinarily saturates the 
surface duff sufficiently to obviate any danger from fire for about 36 
hours in the open and for 24 to 48 hours longer under a hardwood cover. 
After the influence of the rainfall has disappeared changes in the mois- 
ture content of the surface duff follow very closely changes in the 
relative humidity of the air, and a period of fire hazard usually exists 
for several hours each day. 

Much still remains to be learned concerning the influence of dif- 
ferent meteorological factors on moisture conditions in other forest 
types and with other forest fuels, and concerning the moisture content at 
which there is danger of fire being started by matches, cigarette stubs, 
pipe heels, cigar butts, camp fires, and burning brush piles. Already, 
however, the study has progressed far enough to serve as a guide as 
to when brush burning is safe, when lookout watchman should report 
for duty, and when extra patrols should be put on and other special 
precautions taken. Eventually, it is reasonable to expect that it will 
prove feasible to determine just what the inflammability of different 
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types of forest and cut-over land will be under any given set of 
weather conditions. 

These specific illustrations of what forest research means are taken 
from the Northeastern Forest Experiment Station merely because I 
happen to be most familiar with its activities. Forest schools, state 
forestry departments, agricultural experiment stations, even corpora- 
tions and individuals, are pushing back the frontiers of ignorance in 
other fields. More problems are being studied by more agencies in 
the Northeast than in any other section of the country; yet their com- 
bined efforts are far from adequate. We must employ more detectives, 
more forest investigators, if we wish real enlightenment on the man- 
agement of our forests. 

Forest research has so far failed to receive the attention it merits 
for two chief reasons—first, because we have overestimated our original 
timber supply; second, because we have underestimated the difficulty 
of replacing it. Cold figures have never really convinced us of the 
rapid disappearance of our virgin forests and of the inadequacy of 
the stands by which they are being replaced. On the other hand, we 
have listened with willing credulity to promises that all would be well 
if we would only keep out fire, or enact just tax laws, or expand the 
public forests. Unfortunately, forestry—real forestry—is not so easy 
as all that. These measures, admirable as they all are, merely give 
nature and the forest owner a fair chance. They do not create knowl- 
edge as to how best to handle our widely varied and badly run down 
forests, nor do they insure its application. 

We have dilly-dallied along until we have created a gap between 
timber consumption and timber production which it will take herculean 
efforts to bridge. Giving nature a chance will help, but by itself is 
not enough. We have got ourselves into a fix where we can hence- 
forth meet our own needs only by improving on nature in forestry 
as we have in agriculture. This will require skill of the highest order. 
Nothing short of the most intensive possible forest management will 
produce the fully stocked, rapidly growing stands of desirable species 
which alone will make us self-supporting in our timber requirements. 
It is no exaggeration to say that how to produce stands of this char- 
acter still remains for the most part a profound mystery. The detective 
simile is not far-fetched. 

So far, we have largely spent our time tinkering with symptoms 
and searching for panaceas. It is time to get down to fundamentals. 
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This means research in forest production, research in forest utiliza- 
tion, research in forest economics. It means research not only of the 
more or less empirical, rule-of-thumb character with which we have 
for the most part so far been content, but basic research of the sort 
that seeks for causes as well as for facts. This will take time. Like 
Rome, forests are not built in a day. Do you realize how greatly this 
fact complicates research with trees as compared with an annual crop 
like wheat? It was twenty years before we realized that the rapid 
growing Scotch pine which we had planted in this state with such 
apparent success was beginning to twist like a cork-screw. It was a 
hundred years before the Germans learned that the pure stands of 
Norway spruce, handled by clear cutting and planting, which they had 
regarded as their most conspicuous example of financially profitable 
forestry, were really depleting the soil and were silviculturally a failure. 

Forest research of the right kind is not spectacular and can not be 
hurried. Conclusions too hastily arrived at should be viewed with as 
much suspicion as a security that yields too high a return. This element 
of time means that reliable results can not be made available before 
the demand for them becomes acute, and emphasizes strongly the 
inadequacy of our present forest research program. Agricultural 
experiment stations are now supported by appropriations of more than 
$10,000,000 a year, forest experiment stations by less than $200,000. 
Yet the forest problems of the country are no less difficult than the 
agricultural problems, and the time required for their solution much 
greater. An immediate and substantial enlargement of our forest 
research activities by governmental, institutional, and private agencies 
is one of the outstanding needs of the forestry situation today, and 
would prove one of the most profitable investments we could make. 

I make this assertion with full knowledge that research is looked 
at askance by many as being “theoretical.” The so-called “practical 
man” who makes this criticism fails to realize that a theory is nothing 
but an attempted explanation of the facts, and that his own practice, 
so far as it has any basis at all, rests wholly upon theory. It is, there- 
fore, important, particularly in forestry where action on a mistaken 
theory may be impossible of correction for fifty or a hundred years, 
to make as sure as is humanly possible that our theories are right. No 
more practical way of doing this, in forestry or any other field, has 
yet been discovered than by the impartial collection and analysis 
of all available facts, in other words by scientific study. 
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The mission of forest research is to replace ignorance by knowl- 
edge, and in so doing to enable us to develop forest policies and methods 
of forest management not by the medieval method of philosophical 
discussion but on the sound basis of established facts and principles. 
The progress of the forestry movement depends in large measure on 


the extent to which research receives adequate moral and financial 
se 


support. * 


AenOREST TYPE CEASSIPIGCATION FOR THE SOUTHERN 
APPALACHIAN MOUNTAINS AND THE ADJACENT 
PLATEAU AND COASTAL PLAIN REGIONS 


By A COMMITTEE OF THE SOUTHERN APPALACHIAN SECTION 
Society of American Foresters 


The territory for which the accompanying type classification was 
prepared includes the Southern Appalachian mountain and highland 
region south of Pennsylvania, and those parts of the Piedmont Plateau 
and the Coastal Plain lying in the states of Maryland, Virginia, and 
North Carolina. Two forest type classifications have previously been 
made. One of these, used by the Forest Service in the acquisition of 
National Forest lands in the mountain region, is based upon merchant- 
able lengths of timber and recognizes only “cove,” “lower slope,” “upper 
slope,” and “ridge” types. The other, proposed by W. W. Ashe,} 
recognizes 35 types named for the characteristic tree species of each. 
The first was regarded by the Committee as inadequate for satisfactory 
forest description for purposes of management or investigation. The 
second, while of high ecological value, contained too fine distinctions 
for ordinary use in forestry.?, The task of the Committee was therefore 
to formulate a logical series of types simple enough for easy field use 
but differentiating all the outstanding, extensive, and important group- 
ings of species. 

The question of what is a forest type has never been definitely 
settled. The meaning of the term is influenced by commercial, ecolog- 
ical, and forest management considerations. Most of the classifications 
in the United States are based upon forest composition, “cover type,” 
named for either the predominating species or for one or more “key” 


“Forest Types of the Appalachians and White Mountains,” by W. W. Ashe. 
Journal of the Elisha Mitchell Society, Vol. 37, March, 1922. 

2 Two rather broad classifications of Southern Appalachian forests have since 
appeared as parts of general classifications for the whole United States. Liv- 
ingston and Shreve (in Publication No. 284 of the Carnegie Institution of Wash- 
ington, “The Distribution of Vegetation in the United States, as Related to 
Climatic Conditions,” 1921) recognize five vegetational groups in the region: 
northern mesophytic evergreen forest, northeastern evergreen-deciduous transition 
forest, deciduous forest, southeastern evergreen-deciduous transition forest, and 
southeastern mesophytic evergreen forest. Shantz and Zon (in Atlas of American 
Agriculture, Part I, Section E, “The Natural Vegetation of the United States,” 
1924) recognize six groups: spruce-fir, birch-beech-maple-hemlock, chestnut- 
chestnut oak-yellow poplar, oak-pine, longleaf-loblolly-slash pines, and cypress- 
tupelo red gum. While broadly descriptive, neither of these classifications is 
sufficiently detailed for practical use in forest operations. 
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species. The Committee adopted the cover type principle, and named 
the types after one or two predominating species wherever it was 
practicable to do so. 

The Committee’s chief difficulty was in reconciling and combining 
the many suggestions received in answer to inquiries, to conform to its 
objective. While the Committee realized that no classification could be 
devised at the outset that would satisfy all purposes equally, it recog- 
nized the importance of an at least provisional agreement among for- 
esters upon one standard set of type names and definitions to make 
forest descriptions generally intelligible throughout the profession. 
The Committee’s report, embodying the list of types which follow, was 
adopted in substance at the meeting of the Southern Appalachian Sec- 
tion of the Society at Asheville, February 12, 1925. At the same meet- 
ing a slightly different committee was appointed to receive and consider 
suggestions for amendment which might be offered. 

The Committee has attempted to make the classification as inclu- 
sive as possible without enlarging the number of types to a point at 
which it would cease to be of practical utility. Some of the types, like 
spruce-fir, are much more clear-cut than others, and there are transi- 
tions, some of which are noted, which can not well be given type names 
because they partake of the character of more than one of the named 
types. It is believed, however, that all the more important forest types 
of the region are described in the list, and that the amount of transition 
forest is relatively insignificant. 


COMMITTEE ON Forest TyPE CLASSIFICATION, 


E. H. FrorHincHam, Chairman, 
J. S. Hotmes, 

W. J. DamTort, 

E. F. McCartuy, 
C. F. Korstian. 


Forest Types of the Mountain Region 
Northern forest, mostly at high altitudes 


1. Spruce-fir 

2. Hemlock-yellow birch 

3. Northern hardwood 
Moist slope and cove forest 

4. Buckeye-basswood 
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5. Northern red oak 
6. Cove hardwood 
7. Yellow poplar 
8. Cove hemlock 
9. White pine 
10. Chestnut 
11. White oak 
Dry slope and ridge forest 
12. Chestnut oak 
13. Black oak-scarlet oak 
14. Pitch pine-mountain pine 


Forest Types of the Plateau Region 
15. Plateau oak ' 
16. Post oak 
17. Shortleaf pine 
18. Virginia pine 
19. Red cedar 
20. River-edge hardwood 


Forest Types of the Coastal Plain Region 

21. Loblolly pine 

22. Longleaf pine 

23. Bottomland hardwood 

24. Swamp hardwood 

25. Southern white cedar 

26. Pond pine 

27. Live oak 

Mountain Types 

1. Spruce-fir type 

Red spruce and southern balsam fir pure or predominating, asso- 
ciated, in the lower altitudinal portions of the type, with hemlock and 
northern hardwoods, especially yellow birch. Beech, sugar maple, 
buckeye, cucumber, and hawthorn are frequent associates at the lower 
altitudes, and the type grades over into the northern hardwood type, 
or occasionally, on south exposures, into some of the moist or dry slope 
hardwood types. Variants of the type include pure fir, pure spruce, 
and spruce-yellow birch stands. The fir is characteristic of the highest 
altitudes, often forming nearly pure stands, but is also found lower 
down, usually mixed with spruce and in smaller quantities. Pure 
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stands of spruce are much more common and extensive than pure 
stands of fir. The spruce-yellow birch stands contain yellow birch and 
other northern hardwoods and hemlock, and gradually merge into the 
northern hardwood or the hemlock-yellow birch type. Fir is an occa- 
sional associate in the southern mountains. 

Found at elevations of over 4,500 feet in the Southern Appalachian 
mountains and over 3,250 feet in the Alleghany highlands of West 
Virginia, on all exposures. 

Replaced, after clear cutting and fire, by blackberry, raspberry, 
rhododendron, elder, fire cherry, yellow birch and other northern hard- 
woods, tending toward ultimate seizure by yellow birch forest except 
at the highest altitudes. Spruce and fir usually reproduce very little 
if at all after fire, and only sparsely after cuttings heavy enough to 
allow duff to dry out. 

2. Hemlock-yellow birch type 

Hemlock (Tsuga canadensis) nearly pure or predominant, com- 
monly associated with yellow birch. Other common associates are buck- 
eye, sugar maple, and beech. 

Generally on high cool slopes of northerly exposure, at elevations 
below 3,500 feet in the northern and 5,000 feet in the southern part of 
the region. This high altitude type is above the altitudinal range of 
the species which, as associates with hemlock, characterize the cove 
hemlock type. 

Usually replaced, after logging, by yellow birch. Hemlock repre- 
sented only by advance growth. 

3. Northern hardwood type 

Yellow birch, beech, and sugar maple, mixed or in pure stands, 
associated with hemlock, red spruce, southern balsam fir, buckeye, bass- 
wood, black birch, cucumber, white ash, black cherry, northern red oak, 
and chestnut, some of which are occasionally found in small nearly pure 
groups. Variants of this type are yellow birch, sugar maple, and beech 
stands. 

At elevations of from 3,500 to 5,500 feet in the southern moun- 
tains, lower in the mountains of northwestern Virginia, West Virginia, 
and Maryland, where it enters the coves. This type occurs generally 
below the spruce and above the southern upland forest on northerly 
exposures, or rarely on very high southerly slopes. But sugar. maple 
reaches lower elevations in places in the mountain region, especially on 
the Alleghany and Cumberland Plateaus, where it sometimes predom- 
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inates on the stream bottomlands and moist slopes. Pure stands of 
beech occupy small areas along the crests of the ridges, mountain sum- 
mits, and high benches, between 4,500 and 5,000 feet elevation (in 
North Carolina). Beech also predominates occasionally on river flats 
and moist lower slopes in the Alleghany and Cumberland region as low 
as 800 or 1,000 feet altitude. 

4. Buckeye-basswood type 

This type may be considered a transition between the northern and 
the southern upland forests. Mixed forest, in which buckeye is usually 
characteristic, often predominant or pure, with basswood a common asso- 
ciate. Other associates are yellow and black birches, beech, sugar maple, 
cucumber, white ash, northern red oak, black cherry, and hawthorns, 
with strays of chestnut, chestnut oak, and other oaks. 

Found on high, moist, northerly slopes and in high coves from 
West Virginia to northern Georgia, generally between 3,000 and 5,500 
feet elevation. 

5. Northern red oak type 

Northern red oak pure or predominant. Common associates are 
black and chestnut oaks and chestnut. 

High ridges and slopes at altitudes of from 2,500 to 5,500 feet. 

6. Cove hardwood type 

A groupwise or individual tree mixture of many species, of which 
chestnut, yellow poplar, northern red oak, white oak, and hemlock are 
probably the most characteristic throughout the region. The following 
species occur in varying quantities: basswood, white pine, buckeye, 
cucumber, white ash; bitternut, mockernut, pignut, and shagbark hick- 
ories; black cherry, black locust, black birch, black gum, black walnut, 
butternut, red maple, sycamore, mulberry, dogwood, and, in the southern 
part of the region, silverbell and sourwood. Other species more char- 
acteristic of the northern hardwood and the oak types may also be found. 
There are many variants of the cove hardwood type, distinguished by 
the predominance of one or another species. On soils derived from 
limestone, as in eastern Tennessee and Kentucky, chinquapin oak occurs, 
together with honey locust and coffee trees. Because of the importance 
of yellow poplar, pure stands of this species or mixtures in which it 
predominates are distinguished as a separate type. Similarly stands in 
which hemlock is predominant are designated hemlock type. 

This type occupies moist coves or ravines with their adjacent lower 
slopes, sometimes extending for some distance up protected slopes of 
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north exposure. Altitudinal range, in the north, from 500 to 3,000 
feet ; in the southern mountains, from 1,200 to 3,800 feet. 
7. Yellow poplar type 

Yellow poplar pure or predominant. This type includes the stands 
of pure second-growth yellow poplar. Associates include all the cove 
frequenting species. Specific variants which have been described are: 
yellow poplar-chestnut, and yellow poplar-white oak (Shields and 
Wasilik for the Nantahala National Forest) ; yellow poplar-white oak- 
black gum-red maple (Ashe, Journal of the Elisha Mitchell Scientific 
Society, Vol. 37, March, 1922) ; yellow poplar-white oak-sugar maple 
(Ashe, loc. cit., for middle Kentucky and Tennessee, southward to Sand 
Mountain in northern Alabama, much of it on limestone soil) ; yellow 
poplar-white oak-black oak-white hickory (Ashe, loc. cit., for the Cum- 
berland Mountains in Tennessee and Sand Mountain in Alabama, 
typically on sandy, often calcareous soils). The type tends to increase 
in area by replacing other species, particularly chestnut, after logging. 

Found throughout the region on moist lower slopes, moist flats, and 
in coves, at altitudes of from 500 feet (or less in the northern Pied- 
mont) to 3,800 feet in the mountains. 

8. Cove hemlock type 

Hemlock nearly pure or predominant, associated with the species 
enumerated for the northern hardwood and the cove hardwood types. 
The original stand was probably the same, in places, as the white pine- 
hemlock type of Pennsylvania, as in Shady Valley, Unaka National 
Forest. Transition mixtures are: hemlock-white oak (Marsh, for the 
Shenandoah National Forest) ; hemlock-yellow poplar ; and white pine- 
hemlock (Stoneburner for the Unaka National Forest). 

Found in coves and on moist lower slopes of northerly aspect at 
altitudes below 3,500 feet in the southern and 2,500 feet in the northern 
part of the region. Above these altitudes the type becomes more dis- 
tinctly the hemlock-yellow birch type through the general occurrence 
of northern rather than southern associated species. 

9. White pine type 

White pine pure or predominant. Now practically restricted, as a 
type, to pure stands of second-growth, widely scattered at lower eleva- 
tions in the mountains and valleys. A transition mixture is white pine- 
hemlock (Stoneburner, for the Unaka National Forest). 

Found at elevations of from 1,500 to 4,000 feet or more (4,700 
feet on Big Butt Mountain, Pisgah National Forest). Ashe describes 
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this type as formerly best developed between 3,000 and 4,000 feet in 
Tennessee and North Carolina (500 and 2,000 feet in Pennsylvania), 
on sandy or gravelly soils, inter-grading in many places with cove hem- 
lock or with chestnut and white oak. 

10. Chestnut type 

Chestnut in pure stands or predominating in mixed stands. Com- 
mon associates in the mountains are chestnut oak, yellow poplar, north- 
ern red oak, white oak, black oak, scarlet oak, hickories, black gum, 
black birch, basswood, sugar maple, and beech. In the northern Pied- 
mont, scarlet, black, and southern red oaks, hickories, and Virginia pine 
are common associates of chestnut. 

Extreme northern part of the Piedmont Plateau in Maryland and 
northern Virginia; elsewhere almost exclusively a mountain type, prin- 
cipally on northerly exposures, at altitudes of from 1,300 to 4,500 feet. 
Also on southerly exposures of from 4,000 to 5,500 feet of elevation in 
the southern mountains. Located, according to Ashe (loc. cit.), on acid 
soils from gneiss, metamorphosed sandstone, and sandstone deficient in 
lime and potash; top soils often semi-peaty, Porter black loam of the 
Bureau of Soils series. 

The chestnut type will undoubtedly disappear through the death of 
the chestnut from chestnut blight. Its place will be taken by various 
associated species, varying with the nature of the site. The direction 
which this replacement will take as to the extension of already existing 
types can not now be foretold. Chestnut oak appears to be one of the 
most abundant species in the replacement. 

11. White oak type 

White oak predominant. The wide extent of the type gives it a 
great variety of associated species, including nearly all the common 
upland trees of the region, notably black, red, scarlet, and chestnut oaks, 
and chestnut. 

Benches and lower slopes in the Appalachian, Cumberland, and 
Alleghany mountains, and in coves; better soils of the Piedmont and 
the valleys. Best developed below altitudes of 3,500 feet in the south, 
lower in the northern part of the region. Described by Ashe (loc. 
cit.) as especially developed on the drier soils derived from shales and 
located to the west of the Blue Ridge, but also along and east of the 
Blue Ridge in northern Virginia and northward. Described by Marsh, 
for the Shenandoah National Forest, as occurring at lower elevations 
in wide flats or second bottoms and along small streams. 
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12. Chestnut oak type 

Chestnut oak nearly pure or as the predominant species in mixed 
stands. Common associates are chestnut, pitch pine, black oak, scarlet 
oak, black locust, Virginia pine, shortleaf pine, and southern red oak, 
the three last named chiefly on the plateaus. The sprouting capacity of 
chestnut oak tends to increase its percentage in mixed stands following 
cutting. 

Mostly a mountain type, occupying southerly and dry northerly 
slopes and ridges from altitudes of 5,000 feet in the mountains to a 
little above sea level in the northeastern part of the region. According 
to Ashe (loc. cit.) located especially on soils derived from sandstone 
and shale. 

13. Mountain oak type 

A groupwise or individual tree mixture of dry site oaks charac- 
teristic of the mountains—notably black, scarlet, chestnut, and white 
oaks—other hardwoods and pines; the oaks predominating. Common 
associates of the oaks are hickories, black gum, chestnut, black locust, 
pitch pine, and table mountain pine. This type grades into the chestnut 
type extensively, and also into the pitch pine-mountain pine type. 

A type characteristic of dry ridges and slopes, usually below alti- 
tudes of 4,000 feet. Distinguished from the plateau oak type by pres- 
ence of chestnut oak, chestnut, and the mountain pines and absence of 
southern red oak and the plateau pines. 

Pronounced variations exist, of which (a) black oak and (b) 
scarlet oak stands are noteworthy, marked by the predominance of black 
or of scarlet oak. 

14. Pitch pine-mountain pine type 

Pitch and table mountain pines in pure stands or, more commonly, 
associated with various dry site hardwoods, notably black, scarlet, and 
chestnut oaks, black gum, black locust and chestnut. Differentiated 
from the oak types by the predominance of pitch or table mountain 
pines, which also distinguishes this type from the pine types of the 
plateaus. 

Appalachian and Cumberland Mountains from 2,000 to 5,000 feet 
elevation, on ridges and dry flats and slopes. 

Composition varied. The following stands, named for the pre- 
dominance of the species in them, are characteristic: (a) pitch pine 
and (b) table mountain pine stands. 
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Plateau Types 
15. Plateau oak type 


Mixtures—by individual trees, groups, or small stands—of black, 
scarlet, southern red, white and post oaks, and other hardwoods and 
pines; the oaks predominating. Black gum, hickories, shortleaf pine, 
and Virginia pine are common associates. 

A type characteristic of dry sites on the plateaus, usually below 
1,000 feet altitude in the northern part of the region, 2,500 feet in the 
southern, but reaching somewhat greater elevations in Georgia. 

Variations exist, of which southern red oak stands are noteworthy. 
16. Post oak type 

Post oak predominant. An extensive plateau type, on dry sites, 
usually at elevations of between 500 and 1,500 feet. Commonly asso- 
ciated with other dry site oaks and with shortleaf pine, passing over 
into the shortleaf pine-post oak phase of the shortleaf pine type. 

17. Shortleaf pine type 

Shortleaf pine pure or predominating. Common associates are 
Virginia pine and the upland hardwoods characteristic of the Piedmont 
and Cumberland Plateaus and the larger valleys. Includes both old 
growth (“forest”) and second-growth (‘“‘woods’’) shortleaf pine, desig- 
nated on the Piedmont as “forest” and “woods” pine when in mixture 
with hardwoods (chiefly oaks). Loblolly pine is sometimes an associate 
in the southern parts of the region. 

A plateau type, but found also in the Appalachian valleys and on 
low mountain slopes and ridges below about 2,500 feet elevation. 

Ashe (loc. cit.) describes the following three variants : 

(a) Shortleaf pine-black oak-white hickory stands: Abundant and 
widely distributed in the Piedmont, ascending to an altitude of 1,100 
feet in the Valley of Virginia and 2,600 feet in the Asheville Basin. 

(b) Shortleaf pine-post oak stands: Widely distributed in the 
Piedmont, but largely restricted in the mountains of North Carolina, 
Tennessee, and southward, to low ridges, not ascending above 2,500 feet 
in North Carolina. 

(c) Shortleaf pine-blackjack oak stands: Widely distributed in 
the Piedmont, but limited, in the Appalachian mountains, to low ridges, 
seldom ascending above 2,000 feet in North Carolina, Tennessee, and 
southward, or 1,100 feet in Augusta County, Virginia. 

18. Virginia pine type 

Virginia pine (Pinus virginiana) pure or predominant. Abundant 

on old fields, particularly in Maryland and northern Virginia, but also 
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frequent throughout the Piedmont Plateau and lower mountain slopes 
and ridges into northern Georgia, below 2,000 and occasionally 3,000 
feet elevation. Common associates are shortleaf pine and the upland 
hardwoods characteristic of the Piedmont and Cumberland Plateaus and 
the larger valleys. Ashe describes the following variant: 

(a) Virginia pine-chestnut oak-chestnut stands: Most charac- 
teristic on points of shale and sandstone ridges in Kentucky and Tennes- 
see, but also occurring to the northward on similar sites through extreme 
northeastern West Virginia and northern Virginia to Maryland. Also 
well developed in places on spurs of the Blue Ridge in western North 
Carolina and even occasionally as far south as Jasper County, Alabama. 
19. Red cedar type 

Red cedar pure or predominant. Mostly a plateau and valley type, 
well developed on limestone soils in the southern part of the Appalachian 
Valley and westward, in Tennessee, Alabama, and Georgia; found 
locally on the Piedmont Plateau. 

20. River-edge hardwood type 

A fringe forest along water courses and stream bottoms at altitudes 
below 2,500 feet at the southern end of the Appalachians, below 1,000 
feet in Maryland. River birch, sycamore, black willow, and red maple 
are characteristic. 

Coastal Plain Types 
21. Loblolly pine type : 

Loblolly pine pure or predominant. Coastal Plain, southern part 
of adjoining Piedmont Plateau, and into the southern part of the 
Appalachian Valley. Variants include: 

(a) Flatwood stands: Loblolly pine on the better drained sites 
in mixture with hardwoods in varying’ proportions up to 80 or 90 per 
cent. Associated species are oaks, hickories, red gum, etc. Soils are 
somewhat better drained than those of the swamp hardwood type. 
Abundant reproduction of all sizes is frequently found. 

(b) Pine barren stands: Cut-over and burned-over lands which 
originally produced longleaf pine but which have been restocked with 
loblolly pine. The soils are usually coarse sandy loams. 

(c) Old field stands: Usually pure stands of even-aged loblolly 
pine, sometimes mixed with a small percentage of longleaf pine, in the 
south. Soils of fair quality and usually well drained. Growth more 
rapid than on other sites. 

(d) Loblolly-shortleaf stands: Groupwise or individual tree mix- 
tures of the two species, a transition between the loblolly and shortleaf 
pine types. 
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22. Longleaf pine type 

Longleaf pine pure or predominant. Southern part of the Coastal 
Plain and Piedmont Plateau in the Appalachian region. 

There are three major variants: 

(a) Longleaf clay-hill stands: Longleaf mixed with hardwoods 
occurs on clay and gravelly hills all along the Piedmont border of the 
Coastal Plain region, originally from as far north as Virginia. Asso- 
ciated species are the various Piedmont oaks, hickories, etc., and some- 
times shortleaf and loblolly pines. Reproduction usually exceedingly 
poor, and longleaf is apparently receding to the true Coastal Plain 
areas. 

(b) Longleaf sand-hill stands: Includes the sand-hill areas of 
North and South Carolina and similar areas of coarse sand to the east 
and south of the sand-hills. Longleaf pine is succeeded by turkey oak 
(Quercus catesbe) and, where the sand in somewhat less coarse, by the 
sand hill post oak (Quercus stellata var. margaretta Sarg.). 

(c) Longleaf flat stands: Longleaf on the rather low crawfish 
lands of the Coastal Plain which have been mostly burned over until, in 
some instances, there are only occasional cull trees left to identify the 
stands as belonging to the longleaf pine type. Reproduction is usually 
good where hogs and fire are kept out and seed trees are available. 

23. Bottomland hardwood type 

Mixed forests characterized by water oak, willow oak, red gum, 
yellow poplar, overcup oak, white oak, southern red oak, elms, ashes, 
red maple, and other lowland species. A type characteristic of the 
Piedmont as well as of the Coastal Plain. Found on damp or moist deep 
alluvial loams or sandy loams, generally inundated during the spring. 
There are many variants, of which 

(a) Red gum stands are important as second-growth in many 
places. 

Ashe (loc. cit.) recognizes two types, here regarded as stands within 
the general type: 

(b) Red gum-swamp southern red oak-spotted oak-black gum- 
Acer tridens-green ash-Celtis laevigata stands, occurring along alluvials 
of larger streams at the southern end of the Appalachians at altitudes 
of 2,000 feet or less. 

(c) Red gum-white oak-black gum-shagbark hickory-sycamore 
stands, occurring on alluvials, chiefly of smaller streams, at altitudes 
below 3,000 feet in northern Georgia and below 1,000 feet in the moun- 
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tains of Virginia (thus extending well into or through the Piedmont 
Plateau). 
24. Swamp hardwood type 

A varying mixture in which, in the south, tupelo, water gum, and 
red maple are usually the principal species, associated with yellow poplar, 
water ash, black gum, and swamp cottonwood, and oftensmore or less 
cypress and occasionally loblolly pine. Farther south a cypress-tupelo 
mixture is characteristic and important. ) 

Coastal swamps with usually rich clay soil, as distinguished from 
the soils of the southern white cedar and pond pine types. 

25. Southern white cedar type 

Southern white cedar pure or predominant. A local but valuable 
type, covering considerable areas in the aggregate. Common associates 
for the region are water gum, red maple, white bay, red bay, pond pine, 
and cypress. A second-growth type, largely in even-aged stands occupy- 
ing sand-bottomed, usually peaty swamps in the Coastal Plain. 

26. Pond pine type 

Pond pine pure or predominant. Common associates are white bay, 
red bay, loblolly bay, and less frequently small black gum and loblolly 
pine. 

Eastern Coastal Plain of southeastern Virginia and southward, in 
“pocosins’—swamps or semi-swamps having an impervious hard-pan of 
clay or silt, underlying the top soil, or having a badly depleted soil of 
coarse sand or silty finer! sand. 

2/7. Live oak type 

A mixture of upland willow oak, Carolina cherry, yopon, holly, 
red cedar, hickory, and sometimes loblolly pine, in which live oak is the 
index tree rather than forming a large proportion of the forest growth. 

Found on wind blown sands of the “banks” back from the beaches 
along the shore in North Carolina and southward, and on similar sites 
on the mainland. 


WEATHER INJURY TO TERMINAL BUDS OF SCOTCH 
PINE AND OTHER CONIFERS 


By Harotp Canitt Betyea and Harvey J. MacALoney 
New York State College of Forestry, Syracuse, N.Y. 


The following is submitted as a re-interpretation of certain con- 
clusions’ of the senior author regarding the susceptibility of Scotch 
pine to the attacks of white pine weevil. In the course of an investiga- 
tion of the growth of this species in plantations at Great Bear Springs, 
Oswego Co., New York, a rather high degree of weevil infestations 
was reported as being present. It remained for the junior author, in 
a special investigation of the insect itself, to point out the fact that 
the greater part of these so-called weevil injuries were of a pathological 
character not due to insect agency. He believed them caused by some 
other agency, probably frost. 

Two conflicting opinions regarding the same injury demanded some 
investigation. To this end this special study was jointly undertaken. 
It should be pointed out that the results of the two forms of injury 
are extremely alike in appearance, and even during the first year can 
only be told apart through the close examination entailed in climbing 
and examining individual trees. Furthermore, injuries of more than 
five years’ standing can not be distinguished except by inference and 
deduction. 

Weevil injury always occurs in the previous year’s growth, gen- 
erally in the leader, but occasionally in an upright lateral which is 
striving for leadership. It arises from the activities of the newly 
hatched larvae of the insect feeding on the inner tissues of the leading 
shoot. Eggs are never laid in the buds but below the bud whorl 
in the upper part of the leader, before the new growth begins. The new 
growth starts normally, but soon after the weevil larvae become active, 
it wilts and turns brown. By about July 1, the leader dies and the 
tip curves over and hangs down. At least two years’ growth of the 
main stem will be directly killed by the larval activity, and often three 
years’. and occasionally four years’ growth is killed. The living whorl 
of laterals next below the dead stem begins to strive for leadership, 
and a crook or crotch results. In dense stands one lateral usually gains 


*The Control of White Pine Weevil (Pissodes sirobi) by Mixed Planting, 
by H. C. Belyea—Journal of Forestry, Vol. XXI, No. 4, April, 1923. 
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the supremacy, and while a crook results, the tree will often straighten 
out in a degree. 

In contrast to weevil injury, frost injury may occur not only at 
the apex but in the leading shoot of any primary or secondary branch 
of the tree. As an injury to tree growth, it is ofi main importance, 
however, when it occurs in the leading shoot of the main axis.. Further, 
its action is centered in and confined to the bud whorl. The entire 
whorl or only the apical bud may be killed. In the former case the 
entire leader eventually dies back to the previous years’ growth of 
laterals, from whence comes one or more laterals striving for leadership. 
A dead stub results, and at a casual glance may be mistaken for a 
weeviled leader. However, if closely examined it will be seen that 
there are no exit holes as found in weeviled leaders, and after the 
first summer the bark remains on the wood whereas in a weeviled leader 
the bark begins to peel off the year after injury. If the apical bud 
alone is killed the lateral buds begin to grow and a broom-like mass 
of leaders is formed. At the same time an abnormal growth of needles 
comes out of the leader just below the terminal whorl and the charac- 
teristic appearance is roughly that of a round paint brush. The droop- 
ing tips will be evident in weeviled trees for one or two years after 
the injury, while in a frost-injured tree there will be no wilted tip, 
but there will be a dead leader or this “paint-brush” leader. 

The susceptibility of Scotch pine to frost injury was first reported 
by Hartig (1) in 1895. His study very ably developed the correlation 
with this injury of double growth rings in the stem. Similar studies 
with similar conclusions in, species other than Scotch pine have been 
carried on by several investigators, notably Neger (2), Somerville (3), 
Lubeuf (4), Rhoades (5), and others. Briefly the same phenomenon 
described by these various writers was approximated by the trees of 
this study. This development, however, did not so much approach the 
“S” forms of the Pinus densiflora of Rhoades as it approximated the 
laxity of the wilted twigs of Hartig with a supplementary bending of 
the twig axis during the development of a new leading shoot. This 
latter is of importance because it is in this development that the injury 
takes the form of and is apt to be mistaken for the injury of the white 
pine weevil. 

With the distinctions between the two types of injury clearly in 
mind, examination of certain of the plantations of Great Bear Springs 
was undertaken. Sample plots were laid out with a number of varia- 
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tions of planting and of exposure. All trees were examined and the 
occurrence of either insect injury or frost injury noted and correlated 
to the year of its occurrence by a node count from the top downward. 

In eight Scotch pine plantations, mainly six-foot by six-foot spac- 
ing, it was found that from 55 to 77 per cent. of the trees were affected 
by the injury occurring definitely in four distinct years: 1917, 1920, 
1921, 1922. The amount for the year 1917 was rather light, about 
eight per cent.; the year 1920, rather heavy, about 40 per cent.; and 
the balance about equally divided between the other two years. In five 
mixed plantations of white and Scotch pine planted six-foot by six-foot 
in alternate rows, white pine on the average suffered only 10.8 per 
cent., while the Scotch pine suffered to the extent of 70 per cent. of 
the trees. With white pine 94 per cent. of the injury occurred in 1920 
while with Scotch pine it was noticeably heavier in 1920, less in 1921 
and 1922 and least in 1917. 

The question immediately arose as to whether the occurrence of 
this injury was confined only to Scotch pine or whether it was common 
to all of the pines, especially our American species, white pine, Pinus 
strobus, red pine, Pinus resinosa, and western yellow pine, Pinus pon- 
derosa—plantings of all three species being available for examination at 
Great Bear Springs. The same field procedure was followed as before. 
The results are presented in Table 1. 

Table No. 1 
OBSERVATIONS OF Frost INJURY IN Four PLANTED SPECIES AT 
GREAT BEAR SPRINGS, Osweco County, N. Y. 


Total Average Injury 
No.of No.of No. Injury by Years in Percentages 
Treesper Trees ofIn- Per- -—~of Total Injury ——\ 
Species Acre Injured juries centage 1917 192019217 1922 


Pure Scotch Pine 
(Average of 8 plots) 1,260 744 917 59.4 8.1 36.4 28.6 26.9 


Pure White Pine 
(Average of 5plots) 986 141 143 13.9 12.8 VARS) 10.3 3.6 


Pure Western Yellow 
(Average of 5 plots) 896 102 104 13.5 UL 49.0 386 52 


Pure Red Pine 
(AW plot) he ce tac's\stes sre 1,045 25 25 2.4 obs 100.0 


From the foregoing it would appear that Scotch pine is rather 
susceptible to frost injury under certain climatic conditions. Our native 
pines are also affected by this injury but to a much less extent than 
Scotch pine. Of our native pines red pine is affected the least. 

Attention was then turned to the climatic factors and examination 
was made of the data available to see what influences were common 
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to early spring conditions in the years 1917, 1920, 1921, and 1922 and 
not to be found in the years 1916, 1918, 1919, and 1923. Specifically 
what was looked for were periods of warm sunny weather occurring 
earlier or later in April which might by their mildness and duration 
induce growing activity in the plant (especially in bud tissues on the 
ends of the branches), followed by a sudden drop in temperature to 
freezing conditions which might kill the growth so initiated. 

From a study of these climatic data certain conditions were 
observed common to the four spring seasons of 1917, 1920, and 1922 
in which the damage occurred, namely periods of fine weather accom- 
panied by unseasonably high temperatures, followed by a sudden drop 
in temperature to or below the frost point for a period, followed in 
turn by a quick return to warm temperature. The length of the sub- 
freezing period is not of particular importance so long as freezing tem- 
peratures prevailed, after relatively high seasonal temperatures have 
been experienced. The longer this period of warm temperatures the 
greater seems to have been the susceptibility to damage, as notably in 
spring of 1920 when more than a week of warm weather preceded the 
drop to freezing temperature. Furthermore, as evidenced in 1922, one 
day with freezing temperatures following such a warm spell seems to 
be all that is necessary to accomplish the injury. In seasons like those 
of April, 1921, and April, 1922, where there is a double rise and fall 
in temperature, it is probable the effect of the second cold spell is 
negative in character, the damage having been done during the first 
freezing period. 

As to the effect of sunshine the indications are not so clear. 
Whether a sunshiny day immediately following the frost is detrimental 
or otherwise can not definitely be stated. It might be pointed out, how- 
ever, that plots which showed the highest percentage of damage were 
easterly in their exposure while plots which show relatively the least 
amount of damage were westerly in their exposure. The inference is 
that in the former situations the early morning sun and heat thaws 
out the frozen tissues so rapidly as to shatter their structure while on 
westerly exposures the thawing process is accomplished at a much slower 
pace and in comparative safety. 

In order definitely to check the theory of bud freezing as the cause 
of this pathological injury in the leaders of Scotch pine the following 
controlled laboratory experiment was undertaken. Three-year-old 
Scotch pine transplants were removed from the open nursery bed and 
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placed under glass in a heated room whose temperature remained 
between 65 to 70 degrees Fahrenheit at all times. 

By the beginning of the third week it was seen that several of the 
apical buds had swelled and opened slightly. These buds were sprayed 
two or three times a day. About one month after transplanting the 
entire group of transplants was suddenly exposed to a freezing tem- 
perature. Previous to being exposed several of the opening buds were 
drenched with water and the remainder (opened as well as unopened 
buds) were allowed to remain dry. 

At the end of two hours the transplants were taken inside and 
placed in the same position as before. Sections were then prepared for 
microscopic examination according to standard process. From this 
examination the following conclusions were drawn: 

1. Buds, which were dry and unopened when frozen, were found 
to have normal structure and consequently were undamaged by the 
freezing and sudden thawing. 

2. Buds which had partially opened and were wet when frozen 
showed a pronounced shattering of the tissues and a plasmolysis which 
probably resulted from the extraction of water which did not return 
when the tissues were thawed. This shows in all the cells, including 
the cortex, pith, phloem, and cambium of the young vascular bundles. 
There was an excessive plasmolysis, and it can, be inferred that the 
growing points at the tips of the buds and the needles were similarly 
injured. 

3. It is not unreasonable to assume that this same action would 
take place out of doors after the buds had begun to open, should alter- 
nate thawing and freezing occur. The opening buds are very tender 
and even a slight exposure to frost wou!d be sufficient to kill the tissue 
if the subsequent thawing were rapid. 


Summary 

From the foregoing several conclusions may be drawn. 

1. Frost injury, that is injury of the cellular structure of the live 
bud tissue due to freezing, may occur in several coniferous native and 
exotic species planted in central and western New York, following 
certain fairly well-defined climatic conditions. 

2. This injury seems most excessive in Scotch pine, affecting from 
60 to 70 per cent. of the trees. It may attack either the leading shoot 
of the main stem or the leading shoot of any branch. It is not uncom- 
mon to see several injuries on one tree all occurring in the same year. 
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3. This injury is in result very much like the injury from white 
pine weevil and can be distinguished from it only by careful examina- 
tion of individual trees. 

4. Probably not less than 75 per cent. of the injury previously 
reported for Scotch pine as weevil injury may have been due to frost 

rather than to the insect. 

5. The climatic conditions which cause this injury” Seem to be 
an early and continued series of fine warm days of sufficient intensity 
to induce growth in the apical buds, followed by a drop to freezing 
temperatures, which in turn is followed by a return to high tem- 
peratures. 

6. The duration of the freezing period is not of as much impor- 
tance as its intensity. 

7. ‘There seems to be absolutely no control for this injury. 

8. It is suggested, however, that the origin of the seed of the 
trees might throw some light on the matter, it being the belief of the 
writers that stock originating from Germany as did the seed used in 
this particular case is probably less hardy, less adapted to our central 
New York April climatic extremes than stock originating from more 
northern seed, Swedish for instance. 

9. It is believed that this study will only be complete when a 
study along the lines suggested by No. 8 is undertaken and completed. 

10. Nothing in this, however, is believed to detract from the pro- 
tective value against weevil of Scotch pine planted in mixture with 
white pine. There is undoubtedly a lessened weevil infestation in the 
white pine but it is not due to the Scotch pine acting as a “trap tree.” 
It is more probably due to the rapid growing and taller Scotch pine 
forcing the insect to higher and wider flights. The fact remains that 
mixed planting with Scotch pine seems to give the white pine associate 
a desirable measure of protection against the weevil. 


MICROMETER SLIDE ADAPTED TO CORE MEASURING 


By J. E. PatTEerson 
U.S. Bureau of Entomology 


Increment cores are now being used by a number of foresters and 
forest entomologists for a variety of purposes. The forest entomologist 
is at present concerned with them chiefly as an index to the vigor of 
the trees as related to insect attacks. The measurement of a large 
series of cores with consistent accuracy has been difficult and has 
required much time. To facilitate the accurate measurement of these 
cores the instrument shown in the accompanying diagram was evolved 
at the Palo Alto Station of the Bureau of Entomology.* 

The important part of this increment comparator is the Model 
M301 Micrometer Slide, manufactured by a corporation in Chicago 
which makes scientific instruments. To make the micrometer slide a 
convenient instrument for measuring the radial increment of cores, 
adjustable jaws were attached to the movable stage of the slide. The 
function of these jaws is to hold the increment core, which is mechani- 
cally shifted across the field of a microscope, and in this way the width 
of annual growth rings is accurately measured under magnification. 
The jaws also serve to hold the core while it is being prepared for 
measuring. 

The separate parts of the assembled instrument are given on the 
diagram under explanation of parts. These parts are drawn to exact 
scale. The function of each will be understood by studying the follow- 
ing directions for using the comparator. The only parts adapted to 
the trade instrument are the core-holding jaws and their adjusting screw 
and nut. All are made of brass and are illustrated in the diagram 
under Figs. 9, 10, 11, 12, and 13. Fig. 14 shows an increment core 
between the jaws and in position for measuring. 

The Comparator in Use: The assembled instrument, as diagramed, 
is mounted on the stage of a stereoprism binocular microscope with 
the groove opening between the jaws cutting the center of the micro- 
scope field. An increment core is placed in the groove (Fig. 10) of the 
jaws. The movable jaw (9b) is then closed by turning the tightening 
screw head (Fig. 11). This movement firmly grips the core between 


*Officials of the U. S. Bureau of Standards kindly assisted by demonstrat- 
ing comparators in use in their laboratory and by describing other instruments 
which might be suitable for our purposes.—F. C. CrAIGHEAD. 
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the jaws. A section of the core—about one-fifth of its cross section— 
will extend above the surface of the jaws. This core extension is 
shaved off with a sharp knife, leaving a smooth surface flush with the 
plane of the jaws and rendering the annual rings more distinct. The 
cores should be soaked in water previous to clamping on the jaws and 
shaving. The core is now ready for measuring the radial increment. 
This is done by shifting the stage (Fig. 2), including the clamped core, 
across the microscope field by turning the micrometer screw (Fig. 3) 
by either one of the knurled discs (Fig. 8). A cross hair mounted in 
one ocu'ar of the microscope serves as an indicator. As the core is 
shifted across the field sight readings are taken where the edges of 
the annual rings coincide with this cross hair. The width of the rings 
is mechanically measured and registered on the perimeter of the 
micrometer head (Fig. 5). This vernier head is mounted on the shaft 
of the micrometer screw by a friction thrust pin which allows the 
head to be manually rotated without turning the screw but which also 
holds the head with sufficient tension so that it revolves with the screw 
when the latter is turned by the discs (8). In measuring the width 
of growth rings the vernier on the micrometer head is first set at zero 
for each measurement. The micrometer screw has a thread pitch of 
lmm., and as the micrometer head is set off with 100 divisions, accu- 
rate readings to 1/100 mm. are ordinary practice. 
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Explanation of Parts 
of Comparator 


1—Base of instru- 
ment. 
2—Sliding stage. 
3—Micrometer screw. 
4—Thrust pin and 
lock, 
5—Micrometer head 
for recording shift 
of stage. Vernier 
engraved in 1/100 
mm, 
6—Position indicator. 
7—Friction screw. 
8—Knurled discs for 
turning microm- 
eter screw. 
9—Jaw clamps for 
holding increment 
cores. 
(a) Stationary 
member. 
(b) Sliding 
member. 
10—Groove for core. 
l1l—Jaw clamping 
screw. 
12—Stationary screw 
nut. 
13—Guides for jaws. 
14—Increment core. 


REVIEWS 


The Determination of Increment in Cut-over Stands of Western Yellow 
Pine in Arizona. By Herman Krauch, Jour. Agr. Res. XXXII, 6, 
March 15, 1926. pp. 501-542. 

The reviewer has been convinced, since an early reading of this 
report in manuscript form, that its implications were misleading, and 
because it has been published in the same tone, feels compelled to 
criticize it severely. 

The measurement of increment on “sample areas is one thing; the 
application of the resultant figures to more extensive areas is quite 
another. Each is fraught with its difficulties and dangers. What the 
author has done in this case is to describe, as a part of the process 
of determining increment, merely one of the possible methods for 
applying the results. 

The stands were tallied, tagged and calipered completely on small 
or “intensive” sample plots about 1910, and were again calipered after 
an interval of ten years. The changes in diameter for trees of several 
diameter groups give the basis for computing changes in volume, the 
volume curves used being based on diameter only, which is not a serious 
weakness when changes in form occurring in only ten years, are 
involved. 

On more “extensive” plots surrounding the small ones all of the 
trees were tallied at the outset to form a more comprehensive and 
normal stand table for the type, and a means for keeping account of 
mortalities in a representative stand. With one exception these trees 
were not tagged at the outset, so that individual remeasurements at 
the end of the decade were impossible. With this exception, then, the 
original stand tables for these larger plots can be used only as something 
to which the measured increments of the “intensive” plots may be 
applied. The author recognizes, also, the need for tagging every tree 
in order to have a thoroughly accurate record of mortalities. Without 
this provision there is certain to be confusion and lack of accuracy in 
the records. On the other hand we may well find fault with the recom- 
mendation that only a portion of the trees so tagged be periodically re- 
measured for growth. It would seem that when the degree of variation 
between the average growth rates of a few trees and of many trees, 
is considered (as shown in Table III) the need for the greatest possible 
number of growth determinations would be apparent, and the suggestion 
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of a short-cut method would be set aside. This is the more vital when 
we consider that any kind of a selective method for trees to be measured 
is certain to give misleading results—usually too optimistic—since it 
seems to be humanly impossible to choose “average” trees even when 
such an arbitrary basis is set down as the taking of every fifth tree 
for a sample. Furthermore, even for an acceptable record of mortali- 
ties, repeated calipering is necessary. It makes a good deal of differ- 
ence in the calculation of volume losses whether trees die at the size 
originally measured, or at a considerably larger size 20 years later. 

The major questions concerning this paper are as to whether the 
method of application proposed should be considered a part of the 
increment determination, and whether the method is, in itself, the best 
application of the data. Obviously there must be a method of appli- 
cation to stands in general, or the study is futile, as many are coming 
to realize after exhaustive work spent in the preparation of “yield 
tables” of one kind or another. 

Regarding the first question the reviewer maintains that the scheme 
is wrong in principle, since it is a well established fact that the greater 
the number of trees per acre the less must be the diameter and volume 
growth per tree, at least within wide limits as to stocking. Nothing 
can be more faulty than the conception that under a variety of growing 
conditions a 16-inch tree will show a certain performance simply 
because it is a 16-inch tree. There is no standard of conduct for 
16-inch trees as such. And nothing will influence their performance 
more certainly than the character of surrounding trees, which must 
usually be expressed by a stand table or diagram. It therefore goes 
almost without saying that the growth curve (diameter increase on 
d. b. h.) is individual for each stand, according to the character of 
its stocking, and can have no close application to any other stand. This 
should be especially true in the yellow pine stands of the Southwest 
where variations in stocking are an outstanding characteristic. The 
error in principle is well enough illustrated in Table III which the author 
uses to show that the diameter growth rate on the intensive and more 
extensive plots can not be very different. Under each of the three 
methods cited the diameter growth of 12 to 20-inch trees was greater, 
on the intensive plots, than that of the group of smaller trees, which 
would in itself be considered an abnormal condition in most stands. 
The records of the extensive areas show that it is an abnormal condition 
for yellow pine on this site, at least. But whether or not such an 
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abnormality, occurring in the smaller group of data, were detectable, 
the principle would remain the same. The diameter increases of a 
certain group of trees are too much influenced by the position of that 
group in the stand. It is, therefore, evident, that their application to 
the more extensive stand tables is not a step toward adding strength 
to the original data. On the other hand, if, for example, one out of 
every five trees of the extensive stand had been measured, such measure- 
ments might be safely applied to the other four trees of the same 
diameter group. This is essentially the author’s proposal in his strip 
method for future use. 

As to whether the method of extending diameter gains to un- 
measured stands gives an essentially correct result in total increment 
per acre, there is perhaps less question. The diameter gains measured 
will be too high if applied to stands of heavier stocking than the 
intensive plots, too low if applied to lighter stands where each tree 
has greater opportunity. The author criticizes the method of trans- 
porting the increment-per-acre figure from one stand to another, main- 
taining that for a given site total increment per acre is uniform only 
under conditions of full and uniform stocking such as may exist in 
well-managed forests. This is true to some extent: the increment per 
acre, at least for a considerable time after cutting, certainly decreases 
with the degree of stocking, within wide limits, though tending always 
to progress to a normal either through enlargement of the older trees 
left or through accessions of young growth. 

In view of these facts, a combination or mean result of the two 
methods of applying increment data to such stands as those in. the 
Southwest, would appear to promise a very close approximation to 
the actual increments of extensive areas. Krauch’s method of trans- 
ferring diameter gains in toto from a few trees to the many, of course 
implies extensive stand tables, while the other method involves only 
forested area. 

One other criticism might well be made since it involves a circuit- 
ous, involved type of approach which does not indicate clear thinking 
and is conducive only to confusion. This is the double volume curve 
as illustrated in Fig. 4. The reviewer is unable to comprehend why 
the volume of a 15.66-inch tree or a 16.67-inch tree, as well as that 
of the original 15-inch tree, can not be read as well from the single 
curve as from three curves. If it is desired to illustrate graphically 
the degree of change in volume, tree-increment curves as given in 
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earlier diagrams are certainly much more effective and precise. As 
a matter of fact a table giving volumes for each tenth-inch in diameter 
is the only proper basis for computing volumes. 

There should be a fairly obvious reason for reviewing this paper 
in some of its more important principles, rather than with reference 
to its results, which are probably sufficiently accurate for any present 
use. At this stage no one is very much concerned as to whether the 
increment rate of yellow pine in the Southwest is 4 or 30 cubic feet 
per acre (Table IV). It is sufficient to know that it is of a low order. 
On the other hand, at the present time a great many permanent sample 
plots are being established by foresters. It is important that erroneous 
principles should not guide the initial steps, for those steps can not 
be recalled 10 or 20 years hence when precise growth data may be 
sorely needed. 

C. GaBATES 
The Changing Evaporation-Precipitation Cycle of North China. W. C. 

Lowdermilk. Engineering Society of China—Session 1925-26. Paper 

No. 5, Vol. XXV. Pages 34—2 maps, 12 plates. 

This is a preliminary paper giving the results of run-off measure- 
ments on five sets of contrasted plots in the province of Shansi, northern 
China, together with a discussion of the theory that an excess in run- 
off, by carrying to the sea large quantities of water formerly held in 
the region by evaporation, ultimately reduces the total rainfall of the 
region, thus contributing to its dessication and depopulation. 

Locations for the plots were difficult to find owing to the almost 
complete destruction of the forest by cultivation of the mountain sides, 
but those that were secured showed ratios of run-off on non-forested 
slopes compared with forested, of 57 to 1 on one set of two plots, and 
78 to 1 on three other sets of two plots, while the final set was wholly 
in a forested area and showed no silting or sediment in the streams. 
In some cases for single storms the contrast was as high as 1,505 to 1. 
These differences, due to denudation, grade from these extremes to 
zero, but the sum of the excess run-off is somewhere between the 
extremes and introduces a factor into the equation between run-off 
and rainfall which means annual loss of water from the region. 

The pamphlet strengthens: Zon’s original discussion of the subject 
published in 1913 as Senate Document 469-62, entitled “Forest and 
Waters in the Light of Scientific Investigations,” first appearing in 
an article delivered before the Society, December 14, 1911, and pub- 
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lished in 1913 in Vol. 8 of the Proceedings. Mr. Lowdermilk’s article 
cites some 32 references to. various phases of the subject. The contri- 
bution is especially interesting in the new light which it throws on the 
controversy between certain engineers and meteorologists who deny 
the influence of forests on rainfall in toto and those who of late have 
come to investigate more logically the source of moisture which supplies 
the rains of interior continental areas. 
H. H. CHAPMAN 

Third Report on a Forest Survey of Illinois. By Clarence J. Telford. 

Pages 202, 9 Plates. 

This report gives the results of the most comprehensive survey 
of its forest resources ever attempted by any state in the knowledge 
of the reviewer. The area of woodlands in Illinois has been mapped 
wherever woodland existed to any appreciable per cent. The results 
are given in four loose maps with a cut showing the original distribution 
of woodlands in the state. Descriptions of prevalent types and stands 
are included. Part II is of even greater interest to foresters, as it 
contains the results of a very comprehensive study of growth and yields 
of Ilinois hardwoods, which compose the forest types of the state 
almost exclusively. 

These studies have been in every. instance correlated with standard 
soil types. The studies of growth rates for individual trees have given 
some striking results. It was found that (1) on the same soil type, 
trees grew most rapidly when in even-aged stands, and (2) that there 
may be great differences in the period required to produce a tree of 
a given size, for different species; (3) which difference may exceed 
that for the same species on different soil types. Hickory showed the 
least difference in growth between even- and all-aged stands, while 
white oak and ash gave the greatest. On the same soil type, the period 
for different species to reach a 10-inch stump varied from 8 years for 
cottonwood to 101 years for elm. The fastest growers were the cotton- 
wood, white pine, water and honey locusts, black locust, black walnut, 
tulip poplar and pin oak in the order named while the slowest were 
elm, hickory, tupelo gum, and white oak. Soils made a difference up 
to 70 per cent. in the period required for white oak, other species 
showing less differences ; with hickory the least. Cubic volume growth 
showed astonishing differences between species for periods of 20 years. 
On upland soils this varied from white pine, even-aged, 63.6 cubic 
feet, to beech, all-aged, 2.5 cubic feet, with black walnut all-aged, 51.5 
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cubic feet giving the best growth for hardwoods. On bottom-land soils 
cottonwood, even-aged, gave 96.7 cubic feet, with sycamore 62.9 and 
soft maple 53.0 while elm gave but 2.0 in all-aged stands, and hickory 
but 1.5 cubic feet. The rapid growth of water and honey locusts, at 
28.5 and 25.8 cubic feet, is noteworthy. The black oaks occupy an inter- 
mediate place, between 27 and 11 cubic feet except on heavy acid clay 
soils where they drop from 8 to 4 cubic feet. 

On upland yellow silt loams the technical rotation for a tree with 
70-inch stump d. i. b. is 60 years for tulip poplar, red and black oaks, 
and ash, while white oak, hickory and hard maple grow very, slowly. 
On sand, white pine and black oak give this same rotation. On bottom- 
land soils, 40 years gives heavy yields of sycamore, cottonwood and 
soft maple but elm fails to produce merchantable sizes. On heavy 
bottomlands, water and honey locusts, pin oak and soft maple yield 
merchantable products in this time, but ash, hickory, elm, tupelo and 
Spanish oak do not. 

Plots taken for yield to the number of 104 showed by comparison 
with yields for Connecticut hardwoods that the lesser rainfall of Illinois, 
37 inches as against Connecticut’s 47 inches, was reflected in lower yields 
and a smaller number of trees per acre for post oak and black oak 
mixtures ; the yield of post oak land being less than that of third quality 
oak in Connecticut. 

Yields in this type gave an average annual increment of from 12.5 
to 17 cubic feet. Scrub oak types gave 22.5 to 29.2 cubic feet per 
year, while upland hardwoods yielded 34.2 to 40.5 cubic feet. On 
bottomlands, the rapidly growing species gave from 88 to 122 cubic 
feet per year, while the slow growing species enumerated above yielded 
37.5 to 54 cubic feet. 

Virgin stands, in a state of equilibrium between growth and decay, 
averaged between 94.5 and 101.6 square feet of basal area, and between 
3,053 and 3,297 cubic feet without bark, at 90 and 80 years, respectively, 
for uplands and bottomlands. The mean annual increment culminates 
before 20 years and drops steadily thereafter. The yields at 70 years 
for fast growing hardwoods on bottomlands are 6,150 cubic feet or, 
at 86 feet per cord, 71 cords per acre or 14,000 board feet, while for 
uplands, the yield at 100 years does not exceed 3,425 cubic feet, equal 
to 40 cords or 8,000 board feet. The average possible yield of wood is 
given as 41.1 cubic feet per year, if fully stocked, comparable with a 
present drain of 44.7 cubic feet from the forests. 
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Conclusions are drawn which indicate that the best opportunity 
for state owned forests is in sandy areas of which there are 310,000 
acres and on three areas of hardwood forests in the southern position 
of the state approximating 202,000, 86,000 and 50,000 acres, respec- 
tively. Elsewhere the problem is purely one of encouraging woodlot 
forestry by private owners and of restocking the forest ‘on some 
1,577,663 acres of abandoned or waste land by planting, also a private 
enterprise because of its scattered and small units. The farm woodlots 
of the state hold the main prospect for future wood supplies for Illinois. 

HAG 
Investigations in Tree Form (Nagra Undersokningar Over Stamformen). 

Bee Tiren, Skogsvardsforeningens Tidskrift 24:23-88, Fig. 1-27, 

In order to compute the pressure of the wind on large trees and 
by calculations of mechanics check Metzger’s hypothesis of tree form, 
it was necessary to know the area of the crown and trunk in all its 
components. 

This was accomplished by weighing all branches and determining 
the area exposed by the needles, twigs, etc., per unit of weight. Needles 
proved the most difficult to measure with exactness. For determining 
the thickness micrometer screws and microphotographs of cross sections 
were used. Volumes were checked by displacement tests in special 
capillary tubes. It was found that two different needle-types could be 
distinguished, “sun-needles” and “shade-needles,” the latter having the 
greatest area per unit weight. Curves were constructed showing the 
relation of needle surface to weight and volume for different parts of 
the crown. After selecting sample branches, the number of needles 
per unit of branch length was determined by counting 300 to 1,000 
needles in different sections of the branch. The thicknesses of needles 
in various parts of each branch were measured in order that they might 
be assigned to proper area classes. By applying the proper curves the 
total area of needles per unit of branch length for each type of branch 
was then determined, and the total area of all needles on the tree com- 
puted by comparison of branch weights. Similarly the area of bare 
branches was determined by first finding the area in square centimeters 
per gram of the total weight of branch. 

Direct measurement of wind pressures was made on branches 
of various types and of known area, using a wind tunnel with measured 
wind velocities. From these tests it became apparent that wind pres- 
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sures on tree crowns are not proportional to a constant power of the 
wind velocity as in the case of plane surfaces, but that they vary with 
the stiffness of the branches, the type of branching, their size, number 
of needles, and other factors. In light winds which scarcely bend the 
branches the ordinary formula for wind pressure is applicable. For 
instance the stiffest and coarsest branches in thin-crowned trees offer 
a resistance of one kg. per square m. with wind velocities of 20 m. 
per second, while the thicker and softer branches oppose the wind 
with only about .4 kg. per square m. 

Neglecting the angle of the branches to the bole in a vertical plane, 
bending equations for simple cylinders permitted the calculation of 
the position of the form point within one per cent. of its position as 
found by actual measurement. Further tests were made in the field 
in which photographs with fixed camera were taken of trees in a calm, 
and when bent by violent gusts. The wind velocities during the gusts 
were measured by instruments mounted near the trees at the height 
of form point. In addition recording apparatus was attached to the 
bases of the trees by which the bending strains and fibre compression 
were measured. In these ways it was possible to take elasticity into 
account in the computations. Again remarkably good agreement with 
direct measurement was secured, indicating that the laws of mechanics 
are applicable to studies of tree form. 

As a check, stresses other than wind pressures which might affect 
tree form such as compression, bending and shearing due to the weight 
of the bole and crown alone were calculated, but were found to be 
of negligible amount as compared to wind pressure. Torsion, however, 
in exceptional trees with one-sided crowns, may be of considerable 
importance. 

During the study the importance of considering absolute quantities 
became apparent, and evidence seems conclusive that the form of tree 
stems is dependent on the prevailing wind velocity for the locality of 
growth, and that the form point theory is founded on some fundamental 
natural law. 

HEB, 
Lundh, Erik. Produktionsundersokningar a Avdikade Marker Inom 
Bjufors Kronopark (Production Investigations on Drained Lands in 


Bjufors Crown Forest) Skogsvardsfor, Tid. 23:195-248, 315-348. 
Fig. 1-20, 1925. 


Bjufors forest is especially well adapted to a study of the effect 
of draining on tree growth, since ditching of forest lands has been 
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inf progress there on a very considerable scale since 1897, From an 
extended study of many sample plots, it has been found that draining 
has produced an improvement in the site quality of from two to four 
classes, and increased the growth in cubic meters per har. by double 
to six times what it was before ditching. Further changes in site quality 
may take place in the future, and renewal of ditches may occasionally 
be necessary at the time of reproduction cuttings. On account of lack 
of data no good correlation could be established between growth and 
climate, yet in the case of pine and spruce Hesselman’s findings that 
the temperature of the previous summer determines height growth, 
while diameter growth is influenced by the temperature of the year, 
were well substantiated. With birch this is apparently not the case, 
even height growth being controlled by the temperature of the year. 
The capacity of spruce to put on greatly increased growth following 
draining was not found to diminish appreciably up to an age of 100 
years at the time of ditching. The figures were 70 to 80 years for 
birch. Even trees which fail to increase in growth rate may aid in 
drying out the bog by their increased transpiration after ditching. The 
best species for growing on bare, drained bogs are undoubtedly pine 
and birch; their root systems occupy complementary regions of the 
soil, and improve its physical condition. No matter how poor they 
are, trees already growing on the bog should not be cut at the time 
of ditching, for any trees are better than none. Calculations to deter- 
mine the increased money yields to be expected from draining were 
made from graded yield tables, separated as to site quality, character 
of products, and local market conditions, which were constructed for 
forest types similar to those studied on the sample plots. A standard 
density of .8 was assumed. In the case of forest already present, its 
economic age and not the actual age, was considered. The results of 
sample calculations show that even under more unfavorable conditions, 
the increased values of the yields show a very considerable margin 
over those of undrained bogs, after deducting all costs of draining. 
Henry I. BALpwINn 
Meddelser fra Det Norske Skogforsoksvaesen (Reports of the Norwegian 
Forest Experiment Station), Vol. 6, 1925. Edited by Erling Eide. 
This publication of 186 pages consists of two parts, the first a 
short report of the activities of the experiment station in 1925 by 
Erling Eide, the director. A number of new permanent sample plots 
were laid out during the year, following the example of the Swedish 
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Forest Experiment Station. These plots were established in connection 
with studies of (a) yields in even-aged stands; (b) selection forests; 
(c) plantations of exotics; (d) seed production; (e) sowing and plant- 
ing experiments, and (f) influence of grazing on forests—which makes 
a pretty comprehensive program for Director Eide and his two 
assistants. 

The major part of the report is devoted to an article by Ivar 
Jorstad, government mycologist, on the subject of “Norwegian Tree 
Diseases.” This comprises a catalog or compilation of diseases grouped 
according to their host trees, which makes the work convenient for 
reference by foresters. It is the first of a series, the present dealing 
only with the diseases of the four native conifers, and some of the 
exotics. Among the rusts Cronartium pini is cited as being most serious, 
and frequently severely damages Scotch pine, but is far from being 
as destructive as the nearly-related C. ribicola, which has practically 
wiped out white pine in Norway, where blister rust has been known 
since 1885. 

It is interesting to note a considerable number of references to 
various diseases which occur on American species planted in Norway. 
The significance of this will be grasped when it is remembered that 
our most destructive diseases have come from Europe, and that many 
of these diseases have come to be important in Europe only after the 
importation of American or other trees, which proved especially sus- 
ceptible to them. While possessing many milder fungi, Norway seems 
to be fortunate in being without any one devastating disease. Sundry 
needle diseases and seedling blights such as damping off, together with 
their remedies, are briefly treated. The text is very completely anno- 
tated, and it is only regrettable that illustrations could not have accom- 
panied the descriptions. The article is followed by an English résumé. 

PEAt Bw: 


Kienitz, M. Zur Saatgutsortierung (Forest Tree Seed Grading). Zeitschr. 
Forst.-u. Jagdw. 56:710-716. 1924. ; 
Reference is made to Dr. Busse’s article in the September, 1924, 


issue of this periodical in which sorting of seed by centrifuging, first 
by weight and then by size, is recommended. Admitting the advantage 
of strong seedlings, general application of the procedure must be viewed 
with apprehension. A grading of seed is necessary but it should first 
of all be determined whether this should be based upon weight. Accord- 
ing to Engler the factor determining differences in growth is the climate 
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of the site of the mother tree. Even in agricultural work, which Busse 
refers to as an example, size of seed is not always considered in grading. 
Unlike the agriculturist the forester is not primarily concerned with 
seed production and size and weight of seeds, but with the procuring 
of certain qualities in his crop of trees. The character of the tree is 
important, size of seed subordinate. A comparison of seed*and species 
is sufficient to prove that size of seed and eventual growth do not run 
hand in hand. In 1911, acorns were collected from various sessile oak 
individuals, in Chorin, in which crossing was reduced to a minimum 
because of their situation. The seedlings from these acorns were very 
similar for the same trees, but widely variant for different trees. One 
tall, slender mother tree produced uniform and good seed of very small 
size, while the largest seed was secured from an old cripple. The 
experiment was unfortunately terminated by the war. Inconclusive 
results confirmed the conviction that the characters of the mother trees 
are inherited to a large degree. It has been determined that the weight 
of pine and spruce seed decreases with increasing elevation above sea- 
level. Also the proportion of small-crowned slender forms of pine 
increases with rising elevation and with increasing latitude. It is 
believed, although not proven, that the small-crowned trees produce 
smaller seed than the coarser wide-crowned trees. A separation, as 
Busse recommends, can only be considered vital when the seed of one 
tree or that of a single, well-developed race, is considered. In mixed 
stands where all forms of trees are found, the weight and size of seed 
should not be a criterion for selection, else the small-crowned and 
desirable races would gradually be eliminated. Proper seed selection 
is best secured by careful thinning of stands, preferably entire ranges, 
in order to leave only select mother trees. Engler states that seed 
weight of spruce and other conifers is given undue importance, that 
it is more important to judge quality by a knowledge of the source 
of the seed, and its germinability. 
J. RoEser 


Hausendorf, R. Die Vorratspflege in den Sachsischen und in den Preus- 
sischen Staatsforsten (The Care of the Growing Stock in the Saxon 
tere State Forests). Zeitschr. Forst.-u, Jagdw. 56:607-616. 


The history of forest management in Saxony illustrates the danger 
of over-utilization to which the growing stock of state forests is sub- 
jected. During the Napoleonic Wars, the stands had been considerably 
depleted. To correct this, the rotation was lengthened to 110 and 
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finally to 116 years, and a gradual upbuilding of the growing stock 
was secured. Then came Pressler and his theory of the highest interest 
on forest capital in the 70’s. He established a financial 85-year rotation 
for the state forests. The removal of a large area of over-mature 
timber occasioned the introduction of the clear-cutting system. As it 
worked out, the rotation actually employed was 81 years. The reduc- 
tion from 116 years to 81 years in a 40-year period resulted in a 
serious reduction of the growing stock. In recent years, technical 
opinion has gradually retreated from the purely mathematical standpoint 
concerning the rotation period and the tendency to prolong it has 
increased in favor. Martin points out that the application of a strictly 
mathematical method without consideration of physical factors is not 
desirable, because the factors governing the calculation of rentability 
in forest management are constantly changing and the original basis 
may be totally overthrown within half a rotation. Pressler’s system 
of management called for spruce as the most profitable species and 
pure spruce stands were started generally even on hardwood sites. In 
the course of time all kinds of destructive influences were encouraged, 
aside from the damage by fumes which accompanied industrial develop- 
ment. The pure spruce stands rebelled against applied mathematics. 
Soil deterioration set in, accompanied by a very appreciable decrease 
in growth and increment. Insects and disease ran rampant through 
the stands. The net result was that in 1922 the finance ministry 
increased the rotation to 120 years for pine and 90 years for spruce 
and established new principles and objects of management. Among 
these may be mentioned that under the present management, growing 
stock and rotation are to be kept high rather than too low, so that a 
surplus may be on hand to provide against any natural or economic 
emergencies. In 1913, the rotation for pine on the Prussian state 
forests was 110 years, for spruce 90-94 years. Prussia’s management 
was based on the forest rental rather than on the soil rental theory. 
However, by virtue’ of Trebeljahr’s E. B. R. A. (supplemental work- 
ing plan instructions) of 1919, the rotation for pine, and to some extent 
for spruce has been changed to 100 years; this being the mean of a 
120, 100 and a 60-year basis in the proportion of 2:3:1 which is to 
be applied in the same districts and for the same species. It has since 
been shown that the actual rotation figures out 94.7 years. In spite 
of Saxony’s bitter experience, Prussia is starting out on a course which 
is doomed to failure. It is hard to see why the rotation should be 
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reduced below the old one which itself was as low as the present-day 

demands of a soil rental management permit. Trebeljahr is guilty even 

of failing to establish his reductions on a mathematical basis. One 

ray of encouragement in Prussia’s present course is that experiments 

are being made with the new form of “continuous” forest (Dauerwald) 

which will tend to mitigate the destructive influences of clear cutting. 
J. RoEsER 
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- Forestry as a Whole 

Proceedings and reports of associations, forest officers, etc. 

Alabama—Commiission of forestry. Second annual report, 1925. 59 p, illus. 
Montgomery, Ala., 1926. 

British Columbia—Dept. of lands—Forest branch. Report for the year ended 
December 3lst, 1925. 50 p. illus., maps. Victoria, 1926. 

British Guiana—Forestry dept. Report for the year 1925. 12 p. Georgetown, 
Demerara, 1926. 

Canada—Dept. of the interior—Forestry branch. Report of the director. of 
forestry for the fiscal year ended March 31, 1925. 31 p. illus. Ottawa, 1926. 

Colorado agricultural college—Forestry club. The Colorado forester, 1926. 63 p. 
illus. Fort Collins, Colo., 1926. 

Federated Malay States—Conservator of forests. Report on forest administra- 
tion for the year 1925. 59 p. Kuala Lumpur, 1926. 

India—Forest dept. Annual return of statistics relating to forest administra- 
tion in British India for the year 1923-24. 31 p. maps. Calcutta, 1926. 
(Also 1924-25 progress reports of the forest departments of Ajmer- 
Merwara, Bengal, Burma, Madras and Punjab.) 

International institute of agriculture. World forestry congress, Rome, 1926: 
text of the resolutions and recommendations approved by the congress. 15 
p. Rome, 1926. (Also partial set of the papers presented.) 

Towa state college—Forestry club. The Ames forester, 1926. 122 p. illus. 
Ames, Ia., 1926. 

New York state college of forestry. The Empire forester, 1926. 90 p. illus. 
Syracuse, 1926. 

Oregon agricultural college—Forest club. The annual cruise, 1926. 108 p. illus. 
Corvallis, Ore., 1926. 

Oregon—State board of forestry. Fifteenth annual report for the year ending 
Dec. 31, 1925. 29 p. Salem, Ore., 1926, 

Royal Scottish arboricultural society. Transactions, vol. 40, pt. 1. 94 p. pl. 
Edinburgh, 1926. 

South Africa—Forest dept. Report, year ended 3lst March, 1925. 30 p. 
Pretoria, 1926 

Southern forestry congress. Proceedings of the eighth congress, held at 
Richmond, Va., Jan. 6-7, 1926. 131 p. College Station, Tex., 1926 

University of Idaho—Associated foresters. The Idaho forester, vol. 8. 64 p. 
illus. Moscow, Id., 1926. } 

University of Montana—Forestry club. The forestry kaimin, 1926. 99 p. 
illus. Missoula, Mont., 1926. 

Virginia—State forester. The administrative report for the calendar years 
1924 and 1925. 35 p. diagr. Charlottesville, 1926. 

Forest Aesthetics 

Buttrick, P. L. Highway trees and roadside improvement for Connecticut. 32 p. 
illus. New Haven, Conn., 1926. (Connecticut forestry association. Publi- 
cation No. 16.) : 

Mulford, F. L. Planting the roadside. 36 p. illus., maps. Wash. D. C., 1926. 
(U. S.—Dept. of agriculture. Farmers’ bulletin No. 1481.) 


Forest Education 
Arbor da 
Everard, - C. Arbor day: its purpose and observance. 18 p. illus. Wash., D. C,, 
1926. (U. S.—Dept. of agriculture. Farmers’ bulletin No. 1492.) 
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American forest week : 

U. S—Dept. of Agriculture—Forest service. Forestry facts: American forest 
week, Apr. 18-24, 1926. 15 p. Wash. D. C, 1926. . 

U. S—Dept. of agriculture—Forest service. Grow trees: facts for American 
forest week, Apr. 18-24, 1926. 14 p. Wash., D. C., 1926. ; 

U. S.—Dept. of agriculture—Forest service. Program for observance of Ameri- 
can forest week, Apr. 18-24, 1926. 16 p. Wash., D. C., 1926. 

Forest schools . 

India—Imperial forest institute and college, Dehra Dun. Calendar,*1925. 130 
p. pl. Calcutta, 1926. 

University of California—College of agriculture. Announcement of the Divi- 
sion of forestry, May, 1926. 30 p. illus. Berkeley, Cal., 1926. 


Forest Legislation 

American ee association. Forestry legislation survey for 1926. 50 p. Wash., 
De G3 1926, 

Indiana—Dept of conservation. Forestry laws of the state of Indiana, 1926. 
15 p. Indianapolis, 1926. (Dept. publication No. 54; forestry bulletin No. 7.) 

Mexico—Laws, statutes, etc. Ley forestal de los Estados Unidos Mexicanos de 
eee Abril de 1926. 22 p. Mexico, Secretaria. de agricultura y fomento, 
1926, 

Spain—Laws, statutes, etc. Indice legislativo, forestal. 495 p. Huesca, Imprenta 
Viuda de M. Aguaron, 1925. 

Peyton, J. S. State forestry laws of 1922 and 1923. 41 p. Wash. D. C.,, 1926. 
(U. S.—Dept. of agriculture. Dept. circular 359.) 


Forest Description 
Ainslie, J. R. The physiography of southern Nigeria and its effect on the 
forest flora of the country. 36 p. pl., maps. Oxford, Eng., 1926. (Uni- 
cee of Oxford—Imperial forestry institute. Oxford forestry memoirs 


0-9; 
Lane-Poole, C. E. Commonwealth forestry: report on the forests of Norfolk 
Island. 35 p. illus. maps. Melbourne. Australia, Gov’t printer, 1926. 
Lane-Poole, C. E. The forest resources of the territories of Papua and New 
Guinea. 209 p. pl., maps. Melbourne, Australia, Gov’t printer, 1925. 
Lukkala, O. J. Suomi, the land of forests. 14 p. pl., maps. Helsinki, Finland, 
The Otava publishing co., 1926. 

Scott, C. W. and Robbins, C. R. Reports on certain forest areas of Tavoy and 
Mergui districts. 42 p. map. Rangoon, 1925. (India—Burma—Forest dept. 
Burma forest bulletin No. 14.) 


Forest Botany 

Illick, J. S. Common trees of New Jersey. 107 p. illus. Wash., D. C., Ameri- 
can tree association, 1926. 

Illick, J. S. Common trees of Pennsylvania: how to know them, where to see 
eee 2d ed., rev. & enl. 128 p. illus. Altoona, Pa., The Times-tribune co., 

Lely, H. V. The useful trees of northern Nigeria: 128 p. illus. London, Crown 
agents for the colonies, 1925. 

White, J. H. The forest trees of Ontario and the more commonly planted 
foreign trees: a guide to their identification. 80 p. pl.. Toronto, Forestry 
branch, 1925. 

Forest Investigations 


Besley, F. W. Forest research under state auspices. 10 p. Wash., D. C., 1926. 
(National research council. Reprint and circular series No. 70.) 

Hawley, R. C. and Wheaton, R. G. Studies of Connecticut hardwoods: the 
form of hardwoods and volume tables on a form quotient basis. 41 p. diagrs., 
tables. New Haven, Conn., 1926. (Yale forest school. Bulletin No. 17.) 

— ICs ieee research work in Finland. 92 p. Helsinki, Finnish literary 
society, ; 
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India—Forest research institute, Dehra Dun. . Progress report for the year 
1924-25, 120 p. pl. Calcutta, 1926. : é i 

Forest experiment stations 

Sweden—Statens skogsférsdksanstalt. Meddelanden, hafte 22. 590 p. illus. 
Stockholm, 1926. 

U. S—Dept. of agriculture—Forest service. The Rocky mountain forest experi- 
ae station: a leaflet for public information. 32 p. illus. Wash., D. C., 

Forest Ecology 

Cajander, A. K. The theory of forest types. 108 p. diagr. Helsinki, Finnish 
literary society, 1926. 

Cockayne, L. Monograph on the New Zealand beech forests, pt. 1: The ecology 
of the forests and taxonomy of the beeches. 71 p. illus. maps Wellington, 
N. Z., 1926. (New Zealand—State forest service. Bulletin No. 4.) 

Silvical Studies of Species 

Mattoon, W. R. Long-leaf pine primer. 33 p. illus., map. ash., D. C,, 1926. 

(U. S—Dept. of agriculture. Farmers’ bulletin No. 1486.) 


Forest Mensuration 


Chaturvedi, M. D. Measurements of the cubical contents of forest crops. 142 p. 
diagrs. Oxford, Eng., 1926. (University of Oxford—Imperial forestry 
institute. Oxford forestry memoirs No. 4. 


Silviculture 


Vanselow, K. Die waldbautechnik im Spessart: eine historisch-kritische unter- 
suchung ihrer epochen. 233 p. illus. Berlin, J. Springer, 1926. 
Plant introduction 
Illick, J. S. and Brouse, E. F. The ailanthus tree in Pennsylvania. 29 p. illus. 
Sie 1926. (Pennsylvania—Dept of forests and waters. Bulletin 
) 


Natural reproduction 

Chapman, H. H. Factors determining natural reproduction of long-leaf pine 
on cut-over lands in La Salle parish, Louisiana. 44 p. illus. New Haven, 
Conn., 1926. (Yale forest school. Bulletin No. 16.) 

Planting and nursery practice 

Doppel, A. A. Farm forest tree planting. 15 p. Storrs, Conn., 1926. (Con- 
necticut agricultural college—Extension service. Bulletin No. 96.) 


: Forest Protection 

Insects ; 

Chrystal, R. N. The silver fir chermes. 27 p. pl., map. London, 1926. (Great 
Britain—Forestry commission. Bulletin No. 7.) ; 

Snyder, T. E. Preventing damage by Lyctus powder-post beetles. 12 p. illus. 
Wash., D. C., 1926. (U. S—Dept. of agriculture. Farmers’ bulletin No. 
1477. 

Snyder, y E. Preventing damage by termites or white ants. 22 p. illus. 
Wash., D. C., 1926. (U. S—Dept. of agriculture. Farmers’ bulletin No. 
1472.) 

Diseases ; ; ¥ . : 

Galloway, B. T. The search in foreign countries for blight-resistant chestnuts 
and related tree crops. 16 p. illus. Wash. D. C., 1926. (U. S—Dept. of 
agriculture. Dept. circluar 383.) : : ; 

Gravatt, G. F. and Marshall, R. P. Chestnut blight in the southern Appalachians, 
11 p. pl, maps.. Wash. D. C., 1926. (U. S.—Dept. of agriculture. Dept. 
circular 370.) ; 

Gravatt, G. F. Maple wilt. 14 p. illus. Wash., D. C., 1926. (U. S.—Dept. of 
agriculture. Dept. circular 382.) ces ; 

Great Britain—Forestry commission. The phomopsis disease of conifers. 5 p. 
illus. London, 1926. (Leaflet No. 14.) 
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Fure : , 

Meek, C. R.. How to prevent forest fires. 32 p. illus., maps. Harrisburg, Pa; 
1926. (Pennsylvania—Dept. of forests and waters. Bulletin 

Tryon, H. H. Forest fires in South Carolina. 11_p. illus. Clemson college, 
S. C., 1926. (Clemson agricultural college. Circular 77.) 


Forest Management 
Long-Bell lumber company. Long-Bell practices forestry. 24 p. illus. Kansas 
City, Mo., 1926 Ny 
National lumber manufacturers association. Progress in industrial reforesta- 
tion. 8 p. illus. Wash., D. C., 1926. 


Forest Valuation and Finance 
Chapman, H. H. Forest finance. 352 p. diagrs. New Haven, Conn., Tuttle, 
Morehouse & Taylor co., 1926. 
Forest Economics 
Taxation and tariff 
Chamber of commerce of the United States—Natural resources production dept. 


Forest yield taxes: the present situation and trends in taxing growing forests. 
15 p. Wash., D. C., 1926. 


Forest Administration 

Lakari, O. J. Measures for ensuring sustained forestry in Finland. 26 p, Hel- 
sinki, Gov’t printing office, 1926. 

National and state forests 

Hawes, A. F. The state forests of Connecticut and what they are for. 42 p. 
illus, map. Hartford, Conn., office of the state forester, 1926. 

National conference on state parks. State parks and recreational uses of state 
forests in the United States. 259 p. illus. Wash., D. C., 1926. 

Sherman, E. A. Possibilities and advantages of state forests. 8 p. Raleigh, 
N. C, 1926. (N. C—Dept. of conservation and development—Division of 
forestry. Circular No. 14.) 

Swan, K. D. What the national forests mean to Montana. 28 p. illus., map. 
ech oe C., 1926. (U. S—Dept. of agriculture. Miscellaneous circular 

o. 48. 

Wilcox, R. F. The Clark county state forest of Indiana. 23 p. illus. Indianapolis, 
1926. (Indiana—Dept. of conservation. Dept. publication No. 65; forestry 
bulletin No. 8.) 

Forest Engineering 

Scott, C. W. and Robbins, C. R. Report on aerial reconnaissance, stockmapping 
and photography of the forests of the Tavoy and Mergui districts (South 
Tenasserim forest division), Jan. to April, 1925. 76 p. pl, map. Rangoon, 
1926. (India—Burma-Forest dept. Burma forest bulletin No. 13.) 

U. S—Dept. of agriculture—Forest service. Handbook on construction and 
maintenance of the national forests’ telephone system. 126 p. illus. Wash., 


D. C., 1926. 
Forest Utilization 

Lumber industry 

Canada—Dominion bureau of statistics—Forest products branch. The lumber 
industry, 1924. 92 p. Ottawa, 1926. 

Davis, E. M. Industrial outlets for short-length softwood yard lumber. 60 p. 
303) Wash., D. C., 1926. (U. S—Dept. of agriculture. Dept. circular 

National American wholesale lumber association, inc. Year book and complete 
report of proceedings, Apr. 15-16, 1926. 191 p. illus. N. Y., 1926. 

Show, S. B. Timber growing and logging practice in the California pine region. 
75 p. illus., diagrs. Wash., D. C., 1926. (U. S—Dept. of agriculture. Dept. 
bulletin No. 1402.) 

U. S. Dept. of commerce—Bureau of standards. Revised simplified practice 
recommendation No. 16: lumber. 87 p. Wash., D. C., 1926. 
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Forest by-products 

Gamble, T. Gamble’s naval stores year book for 1926, 70 p. diagrs. Savannah, 
Ga., Naval stores review, 1926. 

Savinion, A. F. La explotacion de los pinos por la resinacion. 33 p. illus. 
Mexico, Secretaria de agricultura y fomento, 1926. 


- Wood Technology 

Entrician, A. R._ The air-seasoning and kiln-drying of timber. 20 p. illus. 
eae N. Z., 1926. (New Zealand—State forest service. Circular 

oly 

Fitzgerald, S. and Kapur, S. N. Kiln seasoning of Indian timbers. 30 p. pl. 
Calcutta, 1926. (India—Forest research institute—Economic branch. 
Project No. 7.) 

Koehler, A. and Thelen, R. The kiln-drying of lumber, 293 p. illus. N. Y. 
“McGraw-Hill book co., ince., 1926. 

Ward, W. C._ Butter-box tests. 17 p. illus. Wellington, N. Z., 1926. (New 
Zealand—State forest service. Circular No. 23.) 


Wood Preservation 
American wood-preservers’ association. Proceedings of the 22d annual meeting. 
338 p. illus. Madison, Wis., 1926. 


Auxiliary Subjects 

Natural resources 

Ecological society of America. Naturalist’s guide to the Americas. 761 p. pl. 
maps. Balto. Md., Williams & Wilkins co., 1926. 

Indiana—Dept. of conservation. Seventh annual report for the year ending 
Sept. 30, 1925. 199 p. tables. Indianapolis, 1926. 

Grazing 

Barnes, W. C. The story of the range. 60 p. pl., maps. Wash., D. C., 1926. 
(U. S.—Dept. of agriculture—Forest service. Publication.) 

Chapline, W. R. and Talbot, M. W. The use of salt in range management. 32 p. 
illus. map. Wash. D. C. 1926. (U. S.—Dept. of agriculture. Dept. 
circular 379.) 

Periodical Articles 

Miscellaneous periodicals 

American architect, July 20, 1926.—Development of American lumber standards, 
by E. M. Davis, p. 67-72. ¥ 

American game, Apr., 1926.—Town forests as game refuges, by H. A. Reynolds, 

. 41, 

A gerican review of reviews, July 1926—President pine, by O. H. L. Wernicke, 

Army and navy courier, Apr.-May 1926.—Airplanes and forest fires, by W. B. 
Greeley, p. 20. oan : 

Atlantic monthly, July 1926—Are some trees civilized, by D. Knowlton, p. 79-82. 

Bulletin of the National tax association, June 1926.—Research on forest taxation, 
by F. R. Fairchild, p. 265-70. ; 

Chemical and metallurgical engineering, June 1926—Indurating wood with sul- 
phur, by W. H. Kobbe, p. 354-6. ; 

Commerce monthly, July 1926—Development of industrial forestry, by R. M. M., 


Caney ae London, Apr. 3, 1926.—The individuality of trees, by E. H. Wilson, 


Coney life, N. Y., July 1926—New lumber for old in building, by J. R. 
McMahon, p. 54-5. 

Economic geography, July 1926—The forest resources of Canada, by R. D. 
Craig, p. 394-413. ; : ; 

Everybody’s magazine, May 1926.—Fire-lookout is her job, by E. R, Fuller, p. 
143, 180, 182. F 

Everybody’s magazine, Sept. 1926-—-A veteran fighter of forest fires, by AH; 
Carhart, p. 0.5, 165-7. , 
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Factory, May 1926—How to prevent decay when building of wood, by 195 Jb, 
Browne, p. 882-8. ; 

Farm and fireside, June 1926—I made a forest of my farm and find it pays, 
by H. C. Rogers, p. 7, 53, 55. 

Field illustrated, July 1926.—Investing in range sheep, by W. C. Barnes, p. 


Garden and home builder, June 1926.—Preserving wood fences and houses, by 
C. T. Gregory, p. 360, 382. ; Waa 

Gardeners’ chronicle, Apr. 24, 1926—The control of damping off, by T. Parker, 

. 309. 

Gardeiees chronicle, May 22, 1926.—The birches, by A. P. C., p. 371-2. 

Gardeners’ chronicle, July 10, 1926.—Trees injured by farm stock, by A. D. 
Webster, p. 32. 

Gardeners’ chronicle, Aug. 7, 1926—An epidemic disease of the oak, by M. 
Wilson and J. S. L. Waldie, p. 106. 

Highway magazine, Apr. 1926.—Building “protection ditches” to save roads 
in Lincoln national forest, by T. Charles, p. 87-8. 

Highway magazine, May 1926—The part road construction plays in preserving 
our national forests, p. 104-5. 

House and garden, July 1926—Some conifers of easy culture, by R. S. Lemmon, 
p. 85, 140, 142. 

Journal of pomology and horticultural science, Mar. 1926—The healing of wounds 
in woody stems, by T. Swarbrick, p. 98-114. 

Journal of the New York botanical garden, Mar. 1926.—Trees and shrubs in 
winter, by P. Wilson, p. 63-7. 

Management and administration, June 1926—Effect of knots on strength of 
bracing, by R. P. A. Johnson, p. 440. 

Michigan agricultural experiment station. Quarterly bulletin, May 1926— 
Forest nursery practice, by P. A. Herbert, p. 185-7; Fertilizing the forest 
nursery, by P. A. Herbert, p. 188-92. 

Michigan alumnus, Apr. 3, 1926.—Forestry: a look to the future, by G. Pinchot, 
eee Our vital and immediate need of forests, by M. E. Cooley, p. 

Military engineer, July-Aug. 1926—Wood preservation and the engineer, by R. 
W. Smith, p. 311-13. 

Mining congress journal, July 1926—Timber preservation at Primero mines, 
by F. T. Baker, p. 537-9; Preservative treatment of mine timber, by G. B. 
Shipley, p. 540-3. 

Missouri botanical garden bulletin, May 1926—The river birch, p. 67-9. 

Missouri botanical garden, June 1926—The black or common locust, p. 79-85. 

Modern irrigation, July 1926—What can you do to protect the forest? by S. B. 
Show, p. 17. : 


Motor camper and tourist, Apr. 1926—Shenandoah national forest, by R. F. 
Nelson, p. 752-3. 


Motor camper and tourist, July 1926—White mountains of New Hampshire, by 
S. R. Winters, p. 67-9. 

Municipal facts, Mar.-Apr. 1926.—Personal characteristics of Colorado trees, 
a Me D. Cochran, p. 6-7; Colorado’s national forests, by H. D. Cochran, p. 

National wool grower, July 1926.—Improving range under use: results obtained 
at the U. S. sheep experiment station, p. 17-20; Number of stock grazed on 
national forests during 1925, by W. C. Barnes, p. 32. 

Newie: pieecaue Mar. 1926.—The character of trees, by W. E. Hutchinson, 
p. -8. 

Nature magazine, Apr. 1926.—Tree buds: their story, by M. F. Robinson p. 219- 
22; Notes on some woody plants, by E. L. Palmer, p, 240. : 

sate magazine, May 1926.—The rain forests of the tropics, by T. Gill, p. 297- 
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nae paaane: June 1926—Tree leaves: their story, by M. F. Robinson, p. 

Nature magazine, July 1926.—Pine cone beetles, by A. B. Champlain, p. 30; 
The table-mountain pine, by S. S. Dickey, p. 38; Checking up on the 
forest fire, by S. B. Show, p. 49-52; The devil’s pitchfork, by W. I. Hutch- 
inson, p. 56. 

New York times magazine, Aug. 1, 1926—The old-time lumberjack passes, by 
J. Stevens, p. 9, 21. 

Outdoor America, May 1926.—Grazing control, by H. G. Evarts, p. 7-9, 63, 127, 
133; The elk of Jackson Hole, by J. R. Jones, p. 18, 115-17. 

cee America, June 1926.—Wild life and the forest, by W. T. Cox, p. 8, 


Outdoor America, July 1926—The lumberman and conservation, by H. Schott, 
. 8-9, 36-9, The trees of tomorrow, by W. S. Phillips, p. 20-1, 51-5, 61. 

Outdoor life, July 1926.—Forest fires, by J. L. London, p. 30. 

Outdoors pictorial, Aug. 1926.—All America saves the redwoods, by R. Town- 
send, p. 20, 29-30, 34. 

Parks and recreation, Mar.-Apr. 1926.—Preserving the world’s finest forest, by 
N. B. Drury, p. 381-7; Diagnosing shade tree diseases, by A. W. Dodge, p. 
412-18; Relations of wild life to forestry practice in Germany, by T. G. 
ee p. 439-44; New England forestry congress meets, by O. G. Pratt, p. 

Parks and recreation, July-Aug. 1926——Some rare trees and plants, by S. N. 
Baxter, p. 619; Scenic advertising through state parks and state forests, by 
H. A. Reynolds, p. 625-9. 

Queensland agricultural journal, May 1, 1926.—The naming of woods, by E. H. F. 
Swain, p. 433-41. 

Be oe June 1926.—Static forecasts forest fires, by S. R. Winters, p. 1644-5, 
1682-3. 

Saturday evening post, June 19, 1926.—The policy of peasantry, by R. Dillon, p. 


58, 60. 

Science, May 7, 1926.—Conservation of our native chestnut, by A. P. Kelley, p. 
476-7. 

Scientific American, Apr. 1926——Uncle Sam, spendthrift, by J. B. Walker, p. 
230-2. 


Scientific American, May 1926—A way to conserve our valuable timber supply, 
by R. K. Helphenstine, Jr., p. 316-17. 

Scientific American, June 1926.—The hydrostatic system of trees, by D. T. 
MacDougal, p. 378-9. 

Scientific monthly, July 1926—Where Douglas pioneered, by J. D. Guthrie, p. 
81-6. 


U. S—Dept. of agriculture. Journal of agricultural research, July 15, 1926.— 
Relation of the manner of failure to the structure of wood under compres- 
sion parallel to the grain, by J. L. Bienfait, p. 183-94. 

U. S—Dept. of agriculture. Journal of agricultural research, Aug. 1, 1926.— 
Western larch nursery practice, by W. G. Wahlenberg, p. 293-300. 

U. S—Dept. of agriculture. Monthly weather review, Jan. 1926—The cor- 
relation between sun-spot number and tree growth, by J. A. Harris, p. 13-14. 

World’s work, Aug. 1926—The issue between grazing and forestry, by W. B. 
Greeley, p. 447-53. 

Trade journals and commerce reports 

American lumberman, May 8, 1926.—Highway snow fences a wood outlet, p. 
35-6, 54; Address before pulp and paper advisory committee, by W. M. 
Jardine, p. 49. 

American lumberman, May 22, 1926.—The fight on forest pests in lake states, by 
S. A. Graham, p. 61-2. 

American lumberman, June 5, 1926—Tax committee’s report on effect of state 
taxation on reforestation, by R. B. Goodman, p. 56-7. 
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American lumberman, Aug. 14, 1926.—Portable sawmill demonstration successful, 


. 47. 

Barrel and box, Apr. 1926—Wood: the natural container for packing house 
products, by A. C. Hughes, p. 24-7.’ 

Barrel and box, May 1926.—American cooperage in world-wide trade, by J. C. 
Nellis, p. 24-6; Interchangeability of container parts in the southeast, by 
H. A. Spilman and R. W. Davis, p. 34-8; Maintaining the supremacy of the 
wooden box, by B. F. Masters, p. 40-1. 4 

Barrel and box, June 1926——Forest conservation hand in hand with wood 
utilization, by. P. L. Grady, p. 16; A tight cooperage message to purchasing 
agents, by A. C. Hughes, p. 20-2. 

California lumber merchant, June 1, 1926,—Laminated fir lumber, by C. W. 
Buckner, p. 10, 12. 

California lumber merchant, July 1, 1926—California ranks second in timber 
supply, p. 22, 24; Creosoted materials, by C. R. Wilson, Jr., p. 32, 114, 123; 
Hardwood conditions have changed on the Pacific coast, by D. J. Cahill, p. 
58-9: New district forester outlines California forest policy, by S. B. Show, 
p. 78-9; Reforestation in California, by S. R. Black, p. 92; Why and what 
is Philippine mahogany, by W. G. Scrim, p. 111; Bugs, by W. B. Wicker- 
sham, p. 116. 

Canada lumberman, June 1, 1926.—Canadiah forestry and protection, by G. M. 

Dallyn, p. 36-7. 

Canada lumberman, July 15, 1926—As wealth producer the forest is immortal, 
by C. D. Howe, p. 37-9; Nova Scotia would not get any practical benefit 
from pulpwood embargo, by R. P. Bell, p. 40-1. 

Canada lumberman, Aug. 1, 1926——Nova Scotia will adopt forward ‘policy in 
reforestation and protection of forest lands, by J. S. Scott, p. 115-16; How 
lumber should be piled to prevent warping and checking, p. 120, 143; Doug- 
las fir possesses many qualities suitable for door construction, p. 132; 
Suggestions for prevention of sawyer beetle injury to fire killed timber, by 
M. B. Dunn, p. 133; Uniform grading rules for eastern spruce great need 
in the industry, by U. E. Germain, p. 158-9. 

Cross tie bulletin, Apr. 1926—Use of Burmese timber as railway ties, by C. J. 
See: 20; Feast or famine ys. steady diet of cross ties, by R. D. Garver, 
p. 12-18. 

Cross tie bulletin, July 1926.—Revised American standard tie specifications 
adopted by E. E. Pershall, p. 1-10; Cross tie requirements and forest con- 
servation, by R. D. Garver, p. 18, 20. 

Four L lumber news, May 1926.—Slash disposal, by J. Sutherland, p. 16; The 
landowner’s fire, by H. R. Flint, p. 37; Weather and forest fires, by W. B. 
Osborne and E. L. Wells, p. 40-1; Care of portable pumps and hose, by 
S. Buck, p. 41; Research and the forest fire fighter, by A. G. Simson, p. 55. 

Four L lumber news, June 1926.—Four layers of forests, each ages old, found 
area: Oreg., by P. Hosmer, p. 7; Timber estimating, by W. J. Walsh, 
Dil Zee: 

Four L lumber news, Aug. 1926—Reforestation: what Long-Bell is doing to 
insure a permanent timber supply for its mills, by J. B. Woods, p. 5, 40; 
How trees decay, by J. S. Boyce, p. 11, 40; Kaniksu forest hit hard by 
lightning forest fires, p. 27. 

Hardwood record, July 25, 1926—Hard maple, the de luxe species, p. 13, 18, 
22; Community marketing of forest products, by H. M. Curran, p. 43. 
Hardwood record, Aug. 10, 1926—Getting the good of a doomed species, by 
R. D. Garver, p. 14, 22; Lancewood in history, by C. D, Mell, p. 24-5; 

Sandalwood export trade at Hunchum, Kirin, p. 27-8. 

Lumber manufacturer and dealer, July 23, 1926—Economies of end-matched 
flooring from the dealer’s point of view, by L. Glazer, p. 25, 57; Commis- 
sion prohibits Philippine species to be sold as mahogany, p. 29; peace and 
war-time uses of walnut, by J. C. McCarthy, p. 32, 58. 
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Lumber world review, May 25, 1926—A glimpse of Michigan national forest 
and forestry, by R. G. Schreck, p. 22-5. 

Lumber world review, June 10, 1926—How man and the forest aid each other, 
by A. L. Osborn, p. 35-7. 

Lumber world review, June 25, 1926—Why Douglas fir should be kiln-dried, 
by C. S. Keith, p. 19-20. 

Lumber world review, July 10, 1926.—Recent developments in the lumber in- 
dustry, by A. T. Upson, p. 41-2. 

Lumber world review, Aug. 10, 1926—Handling hardwood forest, by R. Zon, 
p. a 3 “Philippine mahogany’s” doughty defender, by W. E. Humphrey, 
p. 23-5. 

Mechanical engineering, Apr. 1926—Spark arresters and forest fires, by J. S. 
Mathewson, p. 352-3. 

Naval stores review, May 1, 1926.—Delivering the goods, by L. Wyman, p. 16- 
17; Suggestions to turpentine operators, by C. Downing, p. 24-5. 

Naval stores review, May 8, 1926.—Forestry work in Georgia for past year, by 
H. L. Kayton, p. 22; Work for the naval stores industry in 1925, by G. P. 
Shingler, p. 24-5. 

Naval stores review, July 31, 1926.—Fleeting glimpses of a few days in the 
French naval stores section, by T. Gamble, p. 15-18, 25; Trees are now 
putting on their summer wood, p. 21. 

Naval stores industry, Aug. 21, 1926—The naval stores industry of the south, 
byeAs- Caty, p. (15: 

New York lumber trade journal, July 15, 1926—The future timber supply of 
the United States, by E. A. Sherman, p. 33, 78, 80; The lumber industry is 
at a turning point, by W. M. Compton, p. 34, 80; The work of the Forest 
products laboratory, by F. J. Champion, p. 42, 106; New York lumber 
production, present and future, by A. B. Recknagel, p. 46; West coast 
woods, by C. J. Hogue, p. 48, 92, 94, 96; Some phases of the tropical timber 
business, by S. J. Record, p. 50, 82, 84; Southern pine in building, by H. C. 
Berckes, p. 56, 100, 102, 104; North Carolina pine lumber, by J. M. Gibbs, 
p. 58, 72-3; The redwood of California, by R. F. Hammatt, p. 60, 102; New 
York as a point of entry for foreign hardwoods, by C. D. Mell, p. 62, 108. 

Paper industry, Apr. 1926.—Alaska as a source of newsprint, by F. H. Heintzle- 
man, p. 53-7, 

Paper mill and wood pulp news, May 8, 1926.—What is there for the paper 
industry in the practice of forestry, by H. P. Baker, p. 2, 18. é ; 

Paper mill and wood pulp news, May 15, 1926.—Costs of specific operations in 
practical forest management, by G. N. Ostrander, p. 10, 12; Insuring the 
pulp mill a permanent supply of wood, by A. C. Goodyear, p. 16; What 
the Forest products laboratory can contribute to the industry, by C. P. 
Winslow, p. 14. Ie 

Paper mill and wood pulp news, June 12, 1926.—Pulp and paper mill discharge 
in relation to the purity of streams, by V. P. Edwardes, p. 10, 12, 42, 44. 

Paper mill and wood pulp news, June 19, 1926.—The future of the wood supply 
for the paper industry, by H. P. Baker, p. 16, 18, 36, 38. 

Paper trade journal, Apr. 22, 1926—A method for determining the strength of 
sulphite wood pulps, by R. N. Miller, p. 44-7; Interpretation of results in 
testing sulphite wood pulp, by R. N. Miller, p. 48-51. 

Paper trade journal, May 6, 1926.—Forest service and pulp and paper_ men 
meet, p. 26-34; Industrial forestry, by W. B. Greeley, p. 28-34; What Forest 
products laboratory can do, by J. D. Rue, p. 34; Canada’s place in rayon 
industry, p. 52; Nu-process egg case fillers, by S. D. Wells, p. 60-2. 

Paper trade journal, June 10, 1926.—State taxation and forestry, by R. B. Good- 
man, p. 67-8. 

Pulp and paper magazine, Apr. 15, 1926—The manufacture of ground-wood 
by M. J. Argy, p. 419-21; Forest fire prevention methods, by P. Z. Caverhill, 
p. 440-1; Fighting forest fires with mechanical equipment, by H. C. John- 
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son, p. 445-7; The present status of the spruce budworm outbreaks in east- 
ern Canada, by J. M. Swaine, p. 541-4. : Ay 

Pulp and paper magazine, June 17, 1926.—X-ray investigations on cellulose, by 
R. O. Herzog, p. 694-9; Recent developments relating to the colloidal char- 
acters of cellulose, by R. O. Herzog, p. 699-703; Forest fire protection in 
Canada, by D. R. Cameron, p. 714-18; Some problems in wood preservation, 
by J. F. Harkom, p. 719-20. ' e 

Rayon, Apr. 30, 1926.—Wood pulp: the staple war material, by R. W. Sindall 
and W. Bacon, p. 22-3, 30. * 

Rayon, May 30, 1926.—Rayon and its manufacture, by F. R. Scull, p. 26-7. 

Rayon, July 15, 1926—New fabrics from pulp of wood, paper and cotton, by 

Rice, p. 28-31. 

Sash-door-finish, July 1926.—Helping the consumer to use lumber to best ad- 
vantage, by A. Koehler, p. 16-18. ae 

Southern lumberman, Apr. 17, 1926—How crosstie producers might aid in forest 
thrift, by R. D. Garver, p. 42; Success of forestry demands specific aid 
from public, by A. R. Israel, p. 42. 

Southern lumberman, Apr. 24, 1926—Lumber standardization passes its fourth 
successful year, by A. T. Upson, p. 34; Southern pine lumbermen give prac- 
tical support to forestry, by H. C. Berckes, p. 44. 

Southern lumberman, May 1, 1926.—The raw material of the industry, by W. M. 
Jardine, p. 39. 

Southern lumberman, May 8, 1926.—Profit in cutting timber for a permanent 
yield, by W. W. Ashe, p. 44, 46. 

Southern lumberman, May 22, 1926—The future of Louisiana hardwoods, by 
V. H. Sonderegger, p. 42-4. 

Southern lumberman, May 29, 1926.—Wood preservation and the lumberman, 
by P. R. Hicks, p. 41-2. 

Southern lumberman, June 26, 1926.—Lengthening the life of wood, by T. J. 
Stobart, p. 46-7; Permanency and close utilization objective of Tennessee 
firm, by R. S. Maddox, p. 48. 

Southern lumberman, July 17, 1926.—Use of public forests for demonstration 
purposes, by W. W. Ashe, p. 47-8. 

Timber trades journal, May 29, 1926.—The effect of rate of growth on the 
strength of softwood timber, by J. D. Hale and M. J. Brophy, p. 1533-5; 
The spiral growth of trees, by A. L. Howard, p. 1539. 

Timber trades journal, June 12, 1926—Winning timber under difficulties, by 
R. G. G.,, p. 1684-5; Utility of plywood, p. 1722; Forestry in Cyprus, p. 1731. 

Timber trades journal, July 17, 1926—Tree-felling problems, p. 161, 163; 
Forestry in the Free State, p. 226. 

Timberman, Apr. 1926.—Stock door distribution in 1925, p. 27; Philippine mill 
claims unique record, by J. O. Bradney, p. 40-1; Slash disposal, by R. H. 
Westveld, p. 44, 46; Forest research program for 1926, by T. T. Munger, 
p. 56-7; Mahogany production, by M. J. Hamlin, p. 76; Excelsior as a 
side line, p. 132; High lights of Japan’s lumber trade, p. 151-2; Paper 
possibilities on Pacific coast, by B. T. McBain, p. 164; Standing timber 
insurance, by W. R. Brown, p. 166, 168, 170; Porcupine damage to western 
yellow pine, by R. W. Putnam and P. V. Ingram, p. 190; Western red 
cedar, by R. M. Ingram, p. 194, 196, 198. 

Timberman, May 1926.—The brown stains of lumber, by E. E. Hubert, p. 44-5, 
48, 50; Hog fuel in industry, p. 52-3; Grading pondosa pine, p. 166, ; 
170; Extracting and grading tree seeds by W. Metcalf and H. W. Siggins, 
p. 172, 174; Propagation of redwood seedlings, by C. W. Geiger, p. 176; 
Forest insect depredations in the United States and Canada, p. 178, 180, 182 

_ 184; A few fallacies about wood, by T. J. Starker, p. 198, 200, 202. , 

Timberman, June 1926.—Steel houses in Great Britain, by G. P. Blackall, p. o/s 
165-6, 168; Historical sketch of the redwood industry, by W. W. Fair- 
banks, p. 38-41, 168; World forestry conference at Rome, p. 44; Washing- 
ton log brands, by P. R. Locke, p. 48, 50; New method of slash disposal, 
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by M. R. Brundage, p. 50; Need for dry kilns in Japan, by A. A. Baxter, 
p. 102-3; Forest management of the Diamond match company, by S, R. 
Black, p. 113; Tractors reduce damage to young growth, by J. H. Price, p. 
162; Pacific northwest conifers and their diseases in Great Britain, by 
J. S. Boyce, p. 170-6; Redwood cut-over lands and their use, by A 
Weber, p. 178-82; History of artificial seasoning, by H. D. Tiemann, p. 
184-8; Temperature and humidity: their relation to kiln drying, by R. E. 
Olson, p. 190; The slash disposal problem by E. V. Wright, p. 202; Rafting 
on the Siletz river, by L. M. Martin, p. 204. 

U. S. commerce report, Apr. 5, 1926.—The forest resources of France, by P. H. 
Cram, p. 30-1. 

U. S. commerce report, May 3, 1926—Latvian forests and timber trade, by 
J. EH. Bruins, p. 279: 

U. S. commerce report. May 10, 1926.—Six per cent decrease in exports of box 
shooks, by J. C. Nellis, p. 360-1. 

U. S. commerce report, May 17, 1926.—The pulp and paper industry of Japan, 
by N. S. Meese, p. 408-9; Only cabinet woods active in Greece, by H. G. 
McMillan, p. 422; Trends in Egyptian lumber trade, by R. A. May, p. 423-4. 

U. S. commerce report, July 5. 1926.—The pulp and paper industry of Germany, 
by N.S. Meese, p. 21-3; Trend in United States foreign lumber trade, p. 48-9. 

U. S. commerce report, Aug. 2, 1926—Okume substituted for oak in Germany, 
by L. C. Morse, p. 294-5. 

Veneers, May 1926.—Combining woods in plywood, by C. S. Cummings, p. 19- 
20; Making cores for flush doors, by J. Shaw, p. 29-30. 

Veneers, June 1926.—Stains: their derivation and use, by A. A. Kelley, p. 28-9; 
Log rules and their uses, by G. W. Mooney, p. 31-2; Veneer sawing in 
England, by S. Eland, p. 35-6; The English plywood market, by F. W. 
Taylor, p. 19-20. 

West coast lumberman, May 1, 1926.—Argentina entirely dependent upon for- 
eign countries for its supply of softwood lumber, by E. L. McColl, p. 46; 
Water shipments of lumber from the Pacific northwest for 32 years, p. 57-9; 
Sustained yield for lumbermen, by E. J. Hanzlik, p. 72; The plywood in- 
dustry on the Pacific coast, by M. W. Cassmore, p. 74, 76-8; Competition 
between southern yellow p‘ne and Douglas fir, by R. T. Titus, p. 82, 94; 
The manufacture of pulp and paper in the utilization of saw mill and log- 
ging waste, by R. W. Fannon, p. 84, 96; Keener appreciation this year of 
forest fire hazard, by E. T. Allen, p. 89; New yield tables for Douglas fir, 
by R. E. McArdle, p. 100-1, 105; Wood stave pipe the economic answer to 
most hydraulic problems, p. 104-5; Overproduction and too much waste, 
by A. Lincoln, p. 114-16, 127; The forests and forest industry of Idaho 
and Montana, by S. V. Fullaway and R. N. Cunningham, p. 120-2; The 
west coast must further refine its forest products, by A. H. Oxholm, p. 
124-5; Thin circular saws, by J. H. Miner, p. 138-42; The whys and where- 
fors of dry kiln operation, by L. S. Lyon, p. 150-3; The Calaveras groves 
of big trees, by O. M. Evans, p. 154, 158; The “paintability” of different 
woods, by F. L. Browne, p. 157-8; The properties of wood as affected by 
decay, by E. E. Hubert, p. 162-5, 175; Pole timber of the northwest, by 
W. H. Gibbons, p. 166, 168, 170; Western woods: their characteristics and 
markets, by L. P. Keith, p. 172, 174-5; The part explosives play in lumber- 
ing, p. 176; Half a century of fire prevention progress, by F. E. Pape, 
p. 201, 204; A wet weather brush burner, minus the smoke nuisance, by 
R. Conway, p. 226. : 

West Coast lumberman, June 1, 1926.—Detailed analysis of Japanese lumber 
imports, by J. A. Langley, p. 30; Market for box s'ooks and similar con- 
taincrs in South Africa, by G. R. Stevens, p. 32; The fir invasion of New 
England, by E. D. Scates, p. 36, 48; Astonishing growth of white pine on 
logged-off areas, by H. I. Nettleton, p. 38-9. _ ; ; 

West Coast lumberman, July 15, 1926—The engineer in the lumber, industry, 
by J. J. Donovan, p. 24, 64; Ocean rafts as constructed in the Pacific north- 
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west, by W. T. Evenson, p. 28-9; Construction of logging railroads, by 
W. J. Ryan, p. 34-5, 38. teen ons ; 

West Coast lumberman, Aug. 1, 1926.—Logging inclines, by H. G. Cowling, 
p. 28-30, 56; Skyline methods used for logging, by K. Berger, p. 38, 42, 50. 

Wood preserving news, June 1926.—Data on creosoted pine poles, by H. EE 
Braunig, p. 70-5; U. S. government establishes master specifications for 
preservative treatment, p. 76-8. 

Wood working industries, May 1926.—The technology of wood 
their application, by S. M. Silverstein, p. 28-34. Thy. 

Wood working industries, June 1926.—Dry storage for kiln dried lumber, by 
T. D. Perry, p. 17-19; New industrial uses for many Australian woods, 
p. 22-3; Notes on new cabinet woods from Brazil, p. 32-3; Weights of 
various woods grown in the U. S., p. 35-6. 

Forest journals 

Allgemeine forst- und jagdzeitung, Apr. 1926.—Die eigenart des Tropenwaldes, 
by K. Guenther, p. 121-33; Die entwicklung der forsteinrichtung in der 
Kurpfalz, by H. Hausrath, p. 133-8; Inwiefern ist staatlicher eigenbetrieb von 
sagewerken berechtigt, by R. I. Podhorsky, p. 138-41; Kettenschlepper in 
der forstwirtschaft, by A. Heise, p. 148-51. 

Allgemeine forst- und jagdzeitung, May 1926—-Die wichtigsten verfahren 
forstlicher bodenarbeit, ihr geschichtlicher werdegang und waldbaulicher 
wert, by Hausendorff, p. 168-75; Handelt es sich beider Ostwaldschen 
lésung des “kulturkostenproblems” um eine vollig neue erkenntnis, by H. 
W. Weber, p. 175-9; Das flugzeug im dienst’ der forstwirtschaft, by 
Krutzsch, p. 179-81; Beitrag zur frage des forstlichen zinsfusses, by F. 
Gascard, p. 181-2; Drohendes ende der tockenen holzdistillation: riickkehr 
zur meilerverkohlung, by J. Podhorsky, p. 182-4. 

Allgemeine forst- und jagdzeitung, June 1926—Aus der wiirttembergischen 
staatsforstverwaltung, by C. Wagner, p. 201-12; Johann Georg von Langen 
in Skandinavien, by C. Metzger, p. 212-17; Nachtrag zum schlusswort des 
vortrags “Die kaufmannische bilanz und die fortwirtschaft,” by Bern- 
hard, p. 218-20. 

Allgemeine forst- und jagdzeitung, July 1926—Erfahrungen auf dem gebiet der 
femelschlagwirtschaft, by Stephani, p. 233-52; Wildbache, by F. Lautenbach, 
p. 253-9; Gemeindekasse und waldwirtschaft, by Eberbach, p. 259-61; Der 
Lehrfilm “Die sicherung des waldes gegen sturm mittelst des keilschirm- 
schlages,” by Seeger, p. 263-5. 

American forests and forest life, Apr. 1926—Passing of the range wars, by 
N. B. Parker, p. 195-8, 232; Planning and planting, by F. L. Mulford, p. 
199-202; Stanfield grazing bill is dehorned, by T. Gill, p. 203-4; The boy 
scout turns forester, by D. C. Beard, p. 205-8; Forest activities for every- 
body: suggestions for arbor day, American forest week or conservation 
field day, p. 209-11; Big tree folk of Maryland, p. 213, 227; Forestry and 
grazing in Australia, p. 216; Women’s clubs and forestry, by Mrs. F. E. 
Whitley, p. 221-3; American forest week, p. 224-6. 

American forests and forest life, May 1926.—Trees favored and hated of Jove, 
by E. W. Woolard, p. 259-61; David Douglas, blazer of tree trails, by A. W. 
Schorger, p. 262-4; Forest fire, a mother of invention, by H. T. Gisborne, 
p. 265-8, 300; Okefinokee swamp, by C. J. Blanchard, p. 271-4; Association 
adopts principles of grazing legislation, p. 279-80; Committee reports 
amended Stanfield “bill, p. 280-1, 301; Planting white willows to check 
erosion, by J. R. Simmons, p. 283-4; The way of the waterfowl, by A. 

, antes p. ome 

merican forests and forest life, June 1926.—Forest fires in real life and reel 
life, by P. H. Hosmer, p. 323-5, 358; World forestry congress a huge suc- 
cess, p. 330; The angler’s debt to forestry, by O. W. Smith, p. 331-4; Our 
Appalachian timber farms, by J. E. Scott, p. 335-9, 365; The little miser 
pine, by M. H. Wharton, p. 340; More forest inventions, by H. T. Gisborne, 
p. 345-8, 376; Is the American chestnut coming back, by C. P. Wilber, p. 


finishes and 
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349; A playground in the Pacific northwest, by J. D. Guthrie, p. 351-3; 
Conservation on Capitol Hill, p. 356-8. 

American forests can forest life, July 1926.—The charter A by A. F. Hawes, 
p. 396; How long does nature take to make lumber, by 5 a Knappen, p. 
397, 400 ; Fighting the devil with water, by S. Buck, p. 401-4, 428; Moun- 
tain meadows lost, by C. W. Hodgson, p. 405-6, 426-7; Wasted wilderness, 
by H. R. Flint, p. 407-11; Shall atonal ‘parks ‘become political patchwork, 
p. 413-14; Indiana’s constitution elm has fallen, by D. I. Day, p. 415; Trees 
with interesting personalities and varied claims to fame, p. 416-17. 

Australian forestry journal, Feb. 1926.—Forest depletion: shortage of timber, 
by E. H. F. Swain, p. 31; Forest insects, no. 17; parasites of timber borers 
and a timber wasp, by W. W. Froggatt, p. 36- 9; Australian forest league, 
New South Wales branch, p. 40-46; School boys. and forestry, p. 52-4. 

Australian forestry journal, Mar. 1926. —Forest insects, no. 18: the hairy brown 
cypress pine aphis, by W. W. Froggatt, p. 62-4; Canary Island pine, by 
A. C. Harris, p. 64-5; Conversion of second-grade eucalyptus forests to 
pine forests, by A. C. Harris, p. 65-6; Outdoor nature work at Gosford: 
forestry instruction, by G. H. Wright, p. 67-8; Farms, forests and tree 
lots, by R. H. Anderson, p. 68-72; The problem of fire control, p. 75-6; The 
origin of aromadendrene, by W. Campion, p. 76-8 

Australian forestry journal, Apr. 1926.—Afforestation on the dry areas of 
New South Wales, by L. V. Williams, p. 87-9; Forest insects, no. 19: the 
gregarious gall-making weevil, by W. W. Froggatt, p. 89-91; The jarrah 
leaf miner, by L. J. Newman and J. Clark, p. 95-9; Finland and the inter- 
national timber market, by M. Kovero, p. 102-3; The Landes of Gascony, 
by S. L. Kessell, p. 105-10 

Australian forestry journal, May 1926.—Production of timber for mining and 
similar purposes, by F. G. ee p. 115-18; Forest insects no. 19: the 
hairy pin-hole borer, by W. Froggatt, p. 120-2; Pinus canariensis in 
Queensland, p. 122-4: eapesimentel work in scientific kiln seasoning, p. 
124-6; Forest pests: the pin-hole borer, by J. Clark, p. 128-32; To avert 
forest bankruptcy, by G. P. Ahern, p. 133-5, 138-40. 

Bulletin de la Société centrale forestiére de Belgique, Feb.-Mar. 1926.—Les 
pissodes en Belgique, by R. Mayné, p. 98-109; Les expériences de Caulille, by 
C. J. Quairiére, p. 110-20; Un essai de régénération naturelle du pin syl- 
vestre dans les mauvais sables de la région Jurassique, p. 125-8. 

Bulletin de la Société central forestiére de Belgique, May 1926.—Les cédres, 
by E. Rosseels, p. 235-43; Amélioration des futaies feuillues médiocres, by 
O. Richir, p. 244-53; Les bostryches de l’épicéa dans les foréts résineuses 
des territoires rédimés, by A. Clarinval, p. 253-5; A propos de pins laricio 
de Corse, by G. Delevoy, p. 260-3. 

Forest leaves, Apr. 1926.—Private forest tree planting in the Forbes district, by 

seal Kurtz, p. 116-17; The North Mountain forest fire observation tower, 
by | Ses oe Brouse, p. 118; The lumber industry of Fulton co., Pa., by W. L. 
Byera p. 119- 20; What arbor day means, by J. S. Illick, p. 120-1: The 
woodlot, by H. B. Rowland, p. 121; Public recreation and private land, by 
W. M. Compton, p. 122-4; Income from the state forests of Pennsylvania, 
p. 126-7; If you plan to ‘plant a forest, look up its ancestors, by W. 
Sparhawk, p. 128. 

Forest leaves, June 1926.~—Maple sugar and syrup, by H. B. Phillips, p. 130-1; 
The reforestation of the Lackawanna valley, by G. R. Taylor, p. 133-5; 
Top-working the black locust, by J. S. Illick, p. 136-7; Forest fires, by G. 
H. Wirt, p. 138-40; Silviculture as a project for rural high schools in Penn- 
sylvania, by J. H. Kunkle, p. 140-3; The culture of Norway spruce, by K. 
Dintelmann, p. 143-4. 

Forest leaves, ‘Aug. 1926.—Address before the Pennsylvania forestry associa- 
tion, by H. S. Drinker, p. 147-8; Forestry in the Kittanning district, by C. 
19, Zerby, p. 148-50; Forest valuation survey of Pennsylvania, by A. E. 
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Rupp, p. 150-2; What forestry means to_ Pennsylvania, by R. Y. Stuart, p. 
153-4; Fire, the curse of the forest, by G. H. Wirt, p. 154-6. 

Forstarchiv, May 1, 1926.—Ein beitrag zum waldbaulichen verhalten des mo!ken- 
bodens aus der Oberfdrsterei Hombressen, by E. G. Strehlke, p. 129-35. 
Forstarchiv, May 15, 1926—Die problemstellung in der waldbaulichen kohlen- 

saurefrage, by B. W. Schmidt, p. 145-9. : 

Forstarchiv, June 1, 1926—Neuere untersuchungen tiber die bodendichte, by J. 
Bungert, p. 161-5; Erfahrungen aus dem fichtenkulturbetrieb, by Steppuhn, 
. 166-7. . 

Fotis’ June 15, 1926.—Vor der neuregelung des forstlichen versuchswesens 
in Preussen, by H. Lemmel, p. 177-85. , 

Forstwissenschaftliches centralblatt, May 1, 1926.—Einiges ttber die waldwirt- 
schaft in Siebenbiirgen, by J. Frohlich, p. 305-18. j 

Forstwissenschaftliches centralblatt, May 15, 1926.—Numerische ausgleichung 
forstlicher zuwachskurven insbesondere bei der aufstellung von ertragstafeln, 
by W. Tischendorf, p. 349-60. 

Forstwissenschaftliches centralblatt, June 1, 1926.—Forstliches aus Stiddeutsch- 
land, by Hepp, p. 369-83. 

Forstwissenschaftliches centralblatt, June 15, 1926.—Ueber die schwankungen des 
kalkgehaltes im rotbuchenlaub auf verschiedenem standort, by G. Krauss, 
p. 401-29; Errichtung einer station zur ziichtung von forstpflanzen, by O. 
Appel, Jr., p. 430-7. 

Forstwissenschaftliches centralblatt, July 1, 1926.—Die gesetzlichen grundlagen 
zur pflege und forderung der waldwirtschaft, by M. Endres, p. 441-9; Or- 
ganisation der internationalen waldflachen-und holzproductionsstatistik, by 

a M. se p. 449-51. 

ustrated nadian forest and outdoors, Apr. 1926.—Forest fire figures, b 
C. D. Howe, p. 187-8; The lookout man, by G. M. Dallyn, p. 196.7: Plat 
ing prairie trees, by A. Mitchell, p. 199-200; Growing windbreaks, by F. S. 
Newman, p. 203-5; Our forestry problems, by A. H. Richardson, p. 207-9; 
A timber treasure trove, by F. Giolma, p. 215-17; Superiority of nursery 
grown stock, p. 225, 

Illustrated Canadian forest and outdoors, May 1926—What causes forest fires, 
p. 246; The red piper calls for payment, by C. D. Howe, p. 247-8; A prairie 
shelter plan, by A. Mitchell, p. 254-5, 293; Tree planting methods, by A. 
H. Richardson, p. 259-60; Heading off the fire plague, by G. H. Prince, p. 
261-3; Shall we mulch prairie plantations, by N. M. Ross, p. 264; extracts 
from Forest facts: Canada, p. 276-7. 

Illustrated Canadian forest and outdoors, June 1926.—A visit with the lookout 
man, by G. M. Dallyn, p. 307-8; Success with nut trees, by C. M. Campbell, 
p. 319-20; Archibald Mitchell, evangelist of tree planting, p. 327; Jim fights 
a forest fire, by T. H. Wilkinson, p. 339-41. 

Illustrated Canadian forest and outdoors, July 1926—A visit with the fire 
ranger, by G. M. Dallyn, p. 365-6; Jack Miner’s evolution, by E. R. Kerr, 
p. 367-8; Progress report of the Canadian forestry association, p. 369-70; 
Where lumbering is a permanent industry, by R. S. Kellogg, p. 372; $500,- 
000,000 in our forest industries, by J. H. White, p. 377-8; The wooden head 
and the wooden tree, by C. D. Howe, p. 383-6; Nova Scotia to set the 
forest house in order, p. 399. 

Indian forester, Mar. 1926.—Testing tail-skids at the Forest research institute, 
Dehra Dun, by L. N. Seaman, p. 81-4; Forest taxation, p. 85-90; Recent 
progress in Indian forestry, by E. P. Stebbing, p. 104-17; Furniture timbers 
of India and Burma, by A. L. Howard, p. 120-6; The forestry movement: 
a new generation of planters, by L. S. Wood, p. 126-30; Weather prediction 
and forest fires in western United States, by E. N. Munns, p. 134-6; “After 
‘many days,” by W. Raitt, p. 139-41; Some types of teak defoliation, p. 141-45. 

Indian forester, May 1926.—Forestry in Queensland, by A. Rodger, p. 199-205; 
Impressions of a casual visit to the government timber depot, Ahlone, p. 
205-9; Mr. Gamble’s herbarium, p. 209-12; Burmese woods as railway sleep- 
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ers, p. 233-5; Timbers of the British Empire for the British, by A. L. 
Howard, p. 238-43. 

Indian forester, June 1926.—Regeneration of haldu (Adina cordifolia), by B. 
H. Osmaston, p. 259; Smythies’ modification of the French method of 
1883, by M. D. Chaturvedi, p. 262-5; Charcoal manufacture by the para- 
boloidal overground kiln method, by E. S. B. Tavener, p. 266-72; A demon- 
stration match factory in Bihar and Orissa, p. 296-7; The Mysore wood 
distillation plant, p. 300-3. 

Journal forestier suisse, May 1926.—Une question délicate de sylviculture, by 
. J. de Luze, p. 93-7; A propos du hannetonnage, by M. Moreillon, p. 
97-102; Un exemple montrant que la destruction systématique des hannetons 
peut etre un moyen efficace, by H. Badoux, p. 102-4. 

Journal forestier suisse, June 1926.—Le congrés international de sylviculture, a 
Rome, by H. Badoux, p. 113-18; L’alimentation des moteurs a explosions 
par le bois carburant, by F. Aubert, p. 118-29. 

Journal of forestry, Apr. 1926—Silviculture in Canada, by D. R. Cameron, p. 
332-46; Importance of the farm woodlot in financing the farmer, by E. H. 
Thomson, p. 347-50; The worst-first theory, by P. S. Lovejoy, p. 351-7; 
The use of growth charts in place of yield tables, by T. W. Dwight, p. 358- 
77; Grazing vs. forestry, p. 378-411; The utilization of hardwoods, by R. A. 
Courtnage, p. 412-18; Forestry work in the island of Porto Rico, by W. P. 
Kramer, p. 419-25; Private forestry: comments by R. Watson, p. 426-7; 
Christmas trees as a stepping-stone to intensive silviculture, by E. S. Keith- 
ley, p. 428-32; Forestry and the income tax, by S. F. Huntting, p. 433-6; 
Waste land for woodlots in Iowa, by I. T. Bode, p. 454; Earthworms in the 
forest, by A. E. Wackerman, p. 454-5; Kansas City, 1925-26: meeting of 
pee ee association for the advancement of science, by R. D. Forbes, 
p. -60. 

Journal of forestry, May 1926.—Who will lead forest research, p. 461-2; Forest 
operation within forty-five minutes of Broadway, by E. Richards, p. 463-76; 
Some notes on the present timber situation, by F. S. Baker, p. 477-83, 
Present problems in forest education, by H. Winkenwerder, p. 484-92; The 
future disposition of our remaining public lands, by H. H. Chapman, p. 
493-9; Modifications in forests of the Pacific slope due to human agencies, 
by S. B. Show, p. 500-6; Precipitation and forest fires in northern Minne- 
sota, by J. A. Mitchell, p. 507-10; A modification of the French method of 
1883 for application to American selection forests of mixed tolerant species, 
by H. C. Belyea, p. 511-17; The future of forest lands in Montana and 
Idaho, by E. Koch, p. 518-32; The decreasing importance of forest grazing 
in the southern Appalachian region, by F. W. Haasis, p. 533-4; Our mine 
timber supply in Pennsylvania and other coal producing states, by H. S. 
Newins, p. 535-46; Methods of reading multiple quantities from curves, by 
W. H. Meyer, p. 547-51; A method of measuring form quotients of stand- 
ing trees, by F. X. Schumacher, p. 552-4; Forest fires and weather, by 
A. E. Moss, p. 555-8; State forests in New England, by W. A. L. Bazeley, 
p. 559-61; Forestry in British Honduras, by S. J. Record, p. 562-8; Forestry 
in a California county, by E. R. Stanford, p. 569-73; Growth in mixed 
hardwoods, by L. I. Barrett, p. 574-8; Logging damage to advance spruce 
and fir reproduction, by M. Westveld, p. 579-82; The Bichi hypsometer, 
by H. I. Baldwin, p. 608-10; What is wrong with our forestry propaganda, 
by P. T. Coolodge, p. 610-11; Reed analyzes the situation, by F. W. Reed, 
p. 612-16; Danish forest associations, by H. Sorensen, p. 616-17. 

Quarterly journal of forestry, Apr. 1926—Gunnar Schotte and Swedish for- 
estry, by H. Hesselman, p. 120-6; Arboretum notes: the hollies or species 
of Ilex, by W. Dallimore, p. 127-39; First thinnings, by G. F. T. Leather, 
p. 140-2; A hitherto unrecorded big sycamore, by N. A. Orde-Powlett, 

. 166-8. 

Oey journal of forestry, July 1926.—Editorial on possibility of a timber 

famine, p. 197-205; Professor Sir William Somerville, p. 206-8; Some South 
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African forests, by G. Leather, p. 209-21; The weather and the forest, by 
A. R. Sinclair, p. 222-30; The men of the trees, by R. St. B. Baker, p. 231-5; 
The world forestry congress, by L. S. Wood, p. 236-46. 

Revue des eaux et foréts, Feb. 1926—Les ventes de coupes de bois en 1925, 
by G. Géneau, p. 82-6; Rouge et chute des aiguilles de pin sylvestre, by J. 
Dufréynoy, p. 93-6; Les foréts particuliéres ou communales et le remploi 
des dommages de guerre, by M. Verneaux, p. 97-100. 

Revue des eaux et foréts, Mar. 1926.—La légende du déboisenient des Alpes 
et la valeur économique du reboisement des Alpes méridionales, by J. 
Salvador, p. 117-32; Une invasion de Dasychira pudibunda dans la forét 
domaniale de Sainte-Héléne (Vosges), by E. Hubault, p. 133-7; Un officier 
forestier sous la restauration: le Chevalier d’Antras, by J. Barada, p. 138-48. 

Revue des eaux et foréts, Apr. 1926.—Historique d’une coupe pendent 80 années, 
by Dumas, p. 181-5. 

Revue des eaux et foréts, May 1926.—Le laricio de Corse dans son ile d’origine, 
by H. Saliceti, p. 219-23; Pour la défense des futaies, by P. Buffault, p. 
224-36; Le revenu net des foréts domaniales, p. 237-41. 

Revue des eaux et foréts, June 1926—Apercu d’ensemble sur la région landaise: 
sa transformation par la forét, by P. Buffault, p. 273-80; Les étages de 
végétation et les essences de reboisement dans la région atlantique de 
Y’Amérique du Nord, by L. F. Tessier, p. 281-7; Le dépérissement du chéne 
(Quercus pedunculata) dans les foréts de Slovanie (Yougoslavie), by 
Yossifovitch, p. 288-91; Une nouvelle législation forestiére, by A. Granger, 
p. 292-6. 3 

Schweizerische zeitschrift ftir forstwesen, Mar.-Apr. 1926—Bestandeserziehung 
und plenterwirtschaft, by A. Ammon, p. 65-76; Natiirliche verjiingung und 
bodenzustand, by H. Burger, p. 76-86; Die forstlichen verhaltnisse Bul- 

_ gariens, by T. Zacharieff, p. 86-94. 

Schweizerische zeitschrift fiir forstwesen, May 1926.—Trichopterenlarven als 
schadlinge an technisch verarbeitetem holze, by R. Wiesmann, p. 105-10. 
Schweizerische zeitschrift fiir forstwesen, June 1926.—Die bautechnische quali- 
tat des holzes der steil- und traubeneiche, by G. Janka, p. 137-41; Ueber 

gewisse stOrungen in der jahrringbildung, by P. Flury, p. 141-6. 

Société forestiére de Franche-Comté. Bulletin trimestriel, June 1926.—Traite- 
ment des foréts jardinées par la méthode de répartition, by Henriey, p. 305- 
27; Foudroiement des arbres, by Moreillon, p. 334-40. 

Tharandter forstliches jahrbuch, 1926.—Finnische reisebilder, by Busse, p. 33- 
49; Formeln fiir stammkubierung, by S. Petrini, p. 50-64, 85-7, 116-20; 
Deutsche forstwirtschaft, Deutsche kolonien, by F. Jentsch, p. 65-84; Die 
ae ipa der fichte in Sachsen, by E. Miinch and F. Liske, p. 97-115, 


University of Washington. Forest club quarterly, Apr. 1926—Some phases in 
the manufacture of newsprint, by H. Andrews, p. 5-25; Private forestry 
investigations, by E, T. Allen, p. 26-9; Shall Washington lose the lead in 
the manufacture of red cedar shingles, by H. E. Holman, p. 30-4; Some 
forest aspects of southeastern Alaska, by R. F. Taylor, p. 35-42. 

Yale forest school news, July 1926.—In the forests of India, by F. B. Note- 
stein, p. 43-4; Forestry in Haiti, by W. R. Barbour, p. 44-5; Co-operative 
forestry on trial, by J. G. Peters, p. 46-7; Some examples of Chinese silvi- 
culture, by Tsi-tung Li, p. 47; Factors controlling germination and early 
survival in the oaks, by C. F. Korstian, p. 48-9. 

Zeitschrift fiir forstwesen, Feb. 1926—Die dauer rotbuchener eisenbahnschwel- 
len, by L. Schilling, p. 65-9; Die sofortige wiederbegriinung der kiefer 
nach forleulenfrass, by Liese, p. 70-2; Welchen einfluss iibt das alter der 
mutterkiefer auf die nachkommenschaft, by Busse, p. 72-83. 

Zeitschrift ftir forst- und jagdwesen, Mar. 1926.—Beitrage zur kenntnis des 
wurzelsystems der kiefer (Pinus silvestris) by J. Leise, p. 130-81; Einfluss 
verschiedener holzarten auf den lockerheitsgrad des bodens, by R. Albert 
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and H. Penschtck, p. 181-7; Nochmals rotbuchene eisenbahnschwellen, by 
L. Schilling, p. 187-8, 

Zeitschrift fiir forst- und jagdwesen, Apr. 1926.—Vervollkommnungen in der 
gewinnung von nadelholzsamen, by von Pentz, p. 197-225; Die abhangigkeit 
der hohenbonitat und der bodenflora der kiefer von feinerdegehalt und 
untergrund gewisser deluvialer sandbéden, by F. K. Hartmann, p. 226-55. 

Zeitschrift fir forst- und jagdwesen, May 1926.—Die kiefernnaturverjingung 
in der umgebung von Barenthoren, by E. Wiedemann, p. 269-304; Eine 
studie tiber die, lediglich durch drtliche verschiedenheit des klimas bedingte 
fahigkeit und unfahigkeit der Miitzelburger diinen- und talsande, rotbuchen 
and traubeneichen zu tragen, by Oberdieck, p. 305-17; Kulturen und 
maschinen, by Bitow, p. 317-25. 


NOTES 


Who Will Lead Forest Research? 

Jurisprudence is a science but what lawyer would class himself 
among scientists? Medicine is a science but what physician would 
dub himself a scientist? Agriculture is a science but what farmer 
styles himself a scientist? 

Yet we, in forestry—scilicet in American forestry—are making 
every effort to pass as scientific foresters, with the result, on the one 
hand, of ridicule, on the other, of lack of jobs for our progeny of 
foresters. 

No forest conservator in the English service, no conservateur in 
the French, no forstmeister in Germany or Switzerland, no jagmastare 
in Sweden, and certainly no supervisor of any National Forest has 
ever tried, to my knowledge of them, to pose as a scientist. And yet, 
if there are any foresters in this world worthy of the name, where are 
they unless we find them in the position of conservator, forstmeister, 
jagmastare and supervisor, and in actual complete charge of all opera- 
tions within certain lands designated as forests? 

Who will lead forest research? Most assuredly, the conservators, 
forstmeisters and jagmastare will not lead forest research; just as little 
as medical research is led by physicians or as agricultural research is 
led by farmers. Foresters as professional men may try and steer forest 
research by advice, by queries, by praemia and by financial support; 
more than that, a few young men may, after passing their exams in 
forestry, engage for a lifetime in scientific research and, doing that, 
may abandon any chance or hope of becoming conservators, forst- 
meisters, jagmastare or supervisors. There is bio-chemistry, physiology, 
nematology, bacteriology, ecology, colloidology, photosynthesis, enzymes, 
catalysts, parasitology, entomology, ornithology, pathology, arachnio- 
logy, rotatoriology—and all the multigenerous scientific topics ab- 
stracted in “Biological Abstracts’—all for the research scientist to 
choose from. All? No. One! 

Only one; nay—only part of one. “Meden agan.’ (Nothing too 
much). 

A wonderful, an enticing variety of life-works: But—no chance 
for a present or future conservator, forstmeister, jagmastare and super- 
visor to add much, if anything, by his own activity, to that store of 
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scientific knowledge in all of these most important lines of science 
which his training at this or that school may have inculcated upon him. 

Forestry is a business; and he is the best forester who can take 
charge of that business, somewhere, and make it pay. To that end, a 
knowledge of affairs and a knowledge of man is more essential than 
is research work in bio-chemistry and plant physiology and in the rest. 

Do not misunderstand me. Among all men known to me, foresters 
the world over are The Best Educated Men. Talk to a con- 
servator about the economics of his beat, and he will be a revelation 
to you; talk to a jagmastare about aesthetics in his revir, and he will 
open your eyes; talk to a forstmeister in Hinter-Pommern about history, 
and he will leave you gasping. A real forester has and must have— 
because forestry is a business—an all-comprising general education; 
bank reports are of as much interest to him as are X-rays; paleontology 
appeals as much to him as does a decision of the Interstate Commerce 
Commission. But when it comes to scientific research—I have yet to 
meet a forester in charge of a forest who claims to be engaged in it, 
or who claims to be a scientist. 

No! Forest research is one thing, and forestry is another thing. 
Non possumus omma omnes. 

C. A. SCHENCK, 
A Noteworthy Event 

Unheralded and unsung, an event in Federal Forest activity took 
place last spring that in the future will have a great bearing on the 
National Forest work east of the Mississippi. 

The National Forest Reservation Commission approved two pur- 
chase units in the Lake States under Section VI of the Clarke-McNary 
Act for the purpose of timber production alone. This represented 
the first action by the Commission under Section VI of the Act and 
was the result of a good deal of effort on the part of the men who 
were in contact with the Commission. It is greatly to be hoped in 
behalf of furtherance of forest practice in the region that additional 
areas may be approved. That these National Forest units were sadly 
in need of consolidation and that the step taken by the Commission 
is of some import may be gleaned from the figures on acreages. 


Govern- Private Additional Total 
UNIT ment and State Area Additional 
Owned Inside Forest Approved Acreage 


Michigan National Forest 84,860 49,749 482,361 552,110 
Superior National Forest 900,161 468,377 353,060 821,437 
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Now that the work of establishing the precedent and laying out 
the purchase areas is completed, the policy upon which the units were 
delineated and the purchase program itself have been and will no doubt 
be subject to some criticism and suggestion, particularly that in Michi- 
gan. The preachments of the idealist may impeach a program built 
upon the sand of northern Michigan. However, the idealist rarely 
is controlled by the harsh tether of expediency and existing conditions. 
As a matter of fact, within the Michigan National Forest on those 
sands, there are some 12,000 acres of flourishing plantations. Row 
upon row of sturdy Norway pine that are a delight to the heart of 
any forester. The purchase unit is already under the National Forest 
system of protection. The limited acreage and interspersed private 
holdings put per acre protection and administration costs clear out of 
reason on this area. Every acre purchased will bring this important cost 
item down. 

Some say that these sands won’t produce good pine, some say 
they will. Some say there never was good pine there, some say there 
was. At any rate, we know we have some very satisfactory plantations 
that have passed the critical period and are growing rapidly. 

There is a vast acreage in Michigan and Minnesota upon which 
private forestry will never be practiced. It will always be a govern- 
mental function to handle this land. Upon the better grades, it seems 
reasonable that private enterprise will take the lead. Even now there 
is an encouraging sign here and there even with adverse fire conditions 
and unsatisfactory taxation, but at best there awaits an enormous task 
for public foresters in these states that should be under way. As far 
as Federal work is concerned, the first and most difficult step has been 
taken, the establishment of a purchase policy for timber production. 
Certainly it would not be sound judgment to continue with the Michigan 
and Superior units that we already have carrying perpetually an exces- 
sive burden of protection costs and the extreme hazard of large acreages 
if intermixed with private holdings. Additional units in Michigan no 
doubt may be laid out where results are more certain and more rapid 
growth may be secured. However, there should be no trespassing by 
public agencies on a potential field of private forestry. 

KE. W. TINKER. 


Fires and Game 
“More game and other useful wild life is destroyed by needless 


grass fires turned loose in the spring than by illegal hunters and 
poachers during the entire year.” 


NOTES TOA 


This statement has been issued by the Madison Chapter of thé 
Izaak Walton League, which is trying to induce land owners in Dane 
County to avoid unnecessary burning over of marshlands, meadows, 
swamps and woodlots. 

The League claims that the reason why there are any prairie chick- 
ens left in Dane County is because the large grassy swamps interspersed 
here and there among farm lands provide cover and nesting sites for 
the birds during the spring season when ploughed fields and pastures 
are necessarily bare. If, during this critical period, the grassy swamps 
are needlessly burned off, the birds have no place to nest and no hiding 
places in which to escape from hawks and other natural enemies. 
Accordingly they tend to perish or leave the country. 

“Tt is an absurdity,” Mr. Aberg says, “for well-meaning but unin- 
formed citizens to think that they are conserving bird life by erecting 
artificial bird houses when they at the same time insist on burning 
up the natural Beene. sites of beautiful songsters like the Meta 
and the field sparrow.” 

Burning of swamps and marshes also destroys great numbers of 
duck nests in places where these birds breed, the League asserts. Even 
wild geese have been found roasted to death where fires run during the 
nesting season. The U. S. Biological Survey rates grass fires as one 
of the most destructive factors threatening the supply of American 
waterfowl. 

Grass fires are like forest fires, Mr. Aberg says, in that they usually 
escape through carelessness and are tolerated by the uninformed in 
the belief that they “do no harm.” Scientific studies show conclusively, 
however, that like forest fires they gradually decrease the fertility of 
the soil by burning up the humus. They also usually reduce the vitality 
of the desirable grasses and thus encourage the spread of undesirable 
grasses and weeds. Both the land owner and the public loses when grass 
fires are allowed to indiscriminately run over the country. 

These grassy swamps are not usually deliberately burned by is 
owner, the League claims. They are often burned accidentally by the 
escape of fire from legitimate cleaning up of neighboring fields. Even 
when the owner has some legitimate object in burning off grass lands, 
the League pleads for the retention of at least a few unburned spots 
in each swamp for the birds to nest in. 

“We have no selfish object in pleading that cover be left for our 
remnant of prairie chickens,” says Wm. J. B. Aberg, president of the 
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Madison Chapter of the League. “There is no open season on these 
birds in the Madison region. We claim, however, that their presence 
here adds to the attractiveness of Dane County and to the value of 
its farm lands.” 

Even vacant lots in Madison and other cities are needlessly injured 
by burning off the grass in spring, Mr. Aberg says. Meadowlarks and 
other ground-nesting songbirds which add to the attractiveness of sub- 
urban districts are left without nesting sites by the universal practice 
of burning off dry grass. If the object of burning is to get rid of 
waste paper and trash, then the remedy should be to enforce the dump- 
ing ordinances rather than to burn up the nesting places of the birds. 

Apo LEOPOLD. 
Chairman Publicity Committee, Madison Chapter Izaak Walton League. 


Collection of Long-Leaf Pine Seed in Texas 


Mr. P. H. Garrison, Assistant Forester of the Great Southern 
Lumber Company, has recently sent me some very interesting data on 
the collection of long-leaf pine seed in Texas. Thinking this data 
worthy of publication I secured Mr. Garrison’s consent to my arranging 
it in suitable form for printing in the Journal. 

He states that in October last he was sent to Texas by his com- 
pany to collect long-leaf pine seed to be used in direct seeding and in 
the nurseries at Bogalusa, Louisiana. Mr. Garrison had no previous 
experience in the collection of forest tree seeds. He kept very careful 
account of all expenditures incurred in each process of collecting, clean- 
ing and shipping the seed to Bogalusa. The costs include a charge for 
personal expenses; the cost of all material used and the cost of labor 
employed. The charge does not include the cost of trucking the cones 
from the woods to the warehouse or the transportation of the seed 
from Lufkin, Texas, where collected to Bogaluso, Louisiana. The 
figures given are therefore the actual cost of collecting the cones and 
extracting the seed. The seed were extracted in a crude kiln of canvas 
inside a large frame building. Two wood fires were kept continually 
burning in this kiln during the entire period of extraction. The extrac- 
tion was a slow process under the conditions imposed and was made 
slower due to the excessive amount of rain that the cones were sub- 
jected to while being transported to the warehouse. There was prac- 
tically no seed in Mississippi and Louisiana and the crop in the vicinity 
of Lufkin, Texas, was only a fair one. 
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The number of bushels of cones gathered was 1,021 and the time 
of collection extended over a period of 30 days. The cost per bushel 
was a little over 45 cents. The number of pounds of unwinnowed seed 
extracted was 1,019, there being approximately one pound of seed to 
one bushel of cones. The time required to extract this seed was 54 
days, the kiln having a capacity of 124 bushels. The cost of extrae- 
tion per pound was a little over 95 cents. The total cost of collection 
was $469.97, made up as follows: 

Leabors-; ogee $206.35 Personal ....$108.57 
Material. ...3 * 130.05 Supervision.. 125.00 

The different items entering into the cost of 45 cents per bushel 

for collecting were: 


anon vernes: $ .2021 Personal ....$ .1063 
Material .... .0294 Supervision.. 1125 

The total cost of $983.90 for extraction was made up as follows: 
VaDONe sisess ne $256.50 Personal ....$216.95 
Material .... 162.95 Supervision.. 250.00 
plotavend: >. $97.50 

The cost per pound for extraction was $ .9535, made up as follows: 
Pavotes. <.. S 2 2507, Personal ....$ .2109 
Materiair.. .57,. 1500 Supervision.. .2453 
Storage ..... $ .0956 


Summarizing the above the total cost per pound of unwinnowed 
seed was made up as follows: 


ADOT. 6.570% $ .4538 Personal ....$ .3172 
Material ..... — (1794 Supervision.. .3578 
SlOrage 2.3. : $ .0956 

ica Matec Oet) DOL IDCONG we. 5 47 oe. eles niefimcae $1.4038 


J. W. Toumey. 


SOCIETY AFFAIRS 


Our Society—What? 


“The Society of American Foresters was founded to 
enable Foresters to do collectively what as individuals they 
could do poorly or not at all.’—Samuet T. DANA. 5 


In these few words President Dana summed up the whole cause 
and reason for the Society’s being. 

It has long been my humble opinion and cause for regret that we, 
as a Society, have failed signally to live up to the possibilities of that 
statement. It seemed that the Society has been ineffective, almost incon- 
sequential and has lived in a spineless sort of fashion, and in common 
with foresters generally, went through life with an innocent know- 
nothing air. True it was, that forestry in the United States was a 
new thing and maybe we did not know, but the public and everybody 
else knew a whole lot less. When they turned to us for knowledge 
and authority, we were not there. Much of this has been overcome, 
but we are still a long way from the position we ought to hold in for- 
estry affairs. There is still very much to be desired; much, very much 
to be done and it is with great satisfaction that I welcomed this move 
to put a “kick” into our Society. 

This kick had its genesis in the Executive Council’s adoption of a 
new progressive—shall we say “aggressive” —policy. I think that policy 
should be aggressive. We have wasted many years; a critical phase 
of forestry is with us and aggressiveness is necessary to put the Society 
in its rightful relation to the public welfare. How aggressive—or even 
progressive that becomes lies with each one of us members individually. 

I confess, that the policy of laissez faire, let us call it—I think it 
was even worse—adopted before my advent not only discouraged, even 
disgusted me, from attempting any constructive efforts. For I was 
only a field man, out of touch with those seductive things that shape 
policies around political centers, and it was not for me to say what 
the Society should do. Yet down in my heart I cursed the policy that 
kept us from soiling our figurative fingers with the soil of practical 
forestry and leadership in forest legislation. 

Forest policies! Ye gods! The people did not know; the states- 
men did not know, there was no other scientific body that knew the first 
principles of forestry let alone policies. We foresters, scientifically 
trained foresters, were supposed to know; yet we went about professing 
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we didn’t know! ‘We were not sure’”—“forestry was so new”’—‘‘we 
might err in advising certain practices”; “we had better not rather than 
have time prove us wrong in after years.” Then again, “We were 
the ‘pure’ scientists and not concerned with the practical ‘applied’ 
forestry.” It would be beneath our dignity to point the way to the 
practical application of forestry principles; in other words, serve the 
public need with “applied”’ science. 

We are facing a period of increased need and an increased oppor- 
tunity. What are we going to do about it? Are we going to take our 
rightful place as leaders in forestry; or, are we going to sit back and 
let some non-technical or “foreign” technical body take the lead? By 
our vote we are overwhelmingly for it, yet by our refusal to support 
the Society’s enlarging activity we betray ourselves. 

After all these years we have spent in quibbling, mincing and side- 
stepping issues, it seems that the one thing this nation needs most and 
now is, “applied” forestry, and if we are going to serve it well and 
faithfully and with credit to the Society, we should strive for the 
practical application of the principles and data already at hand—and 
there is a mass of it—as well what we will still produce. In this way, 
and this way only, can we attain to the leadership and respect of the 
public and among ourselves that as a profession we should rate. In 
this way only can we retain that ancient and honorable ideal that was 
the moral force and backing of the early foresters. 

Our Executive Council has made a start—a good start in the 
right direction and has shown the way. But it is only a start, and if 
not backed up by each individual member singly and collectively, that 
is all it ever will be. This means real individual effort of every member 
in either time or money or both. In some cases it may even mean 
some sacrifice of our own personal convenience or even viewpoint. 
What we need is a little more of the old time spirit of “service to the 
nation first.” 

To be wholly successful in assuming leadership there are a number 
of concurrent desiderata to be taken into account, of which the larger 
finances is perhaps the most obvious, yet perhaps not the most important. 
Considering the Society’s larger usefulness and accomplishment always 
associates itself in my mind with that of the A. A. E. First, in mem- 
bership; in comparison we are only a small body, but worse yet, we 
have held a policy that excludes from membership a large body of 
men—probably more in number than our total membership, men who 
are to all intents and purposes as truly foresters as any within our 
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ranks. Men who have given their lives in service to the national forestry 
cause, who are more intimately concerned and just as loyal as any who 
ever came out of a college door. Men who if they were associated 
with us would work just as hard and as earnestly for the good of 
the Society, and that without the petty sniveling selfishness voiced by 
one of the western Sections. I am convinced that unless\we do as 
does the A. A. E. and make it possible and desirable to include in our 
membership every man of the calling who is worthy and has proven 
by his years of service or devotion to the cause, that our influence and 
leadership will continue to be as it has been in the past, a rather indefi- 
nite quantity. I would favor bringing them in as members, raise the 
technical men to senior member and make possible for members to enter 
the higher ranks for exceptional, meritorious and outstanding service. 

If we can do this we should more than double our membership, 
which in itself would go a long way toward solving our finances. Yet 
our dues are too low. On the other hand under the conditions that 
have held, the proposed increases were perhaps too much for what 
we had been getting in return. With increased membership, aggressive 
policies and increasing services to members rendered made possible 
thereby, somewhat increased dues ought to be acceptable to all. Seem- 
ingly six, ten and twenty-five dollars for the respective grades ought 
not be considered either excessive or prohibitive. 

The only aggressive policy and program that will put us solid with 
the public at this time is one that has for its keynote the practical appli- 
cation of forest principles as now known and to be revealed for the 
establishment, production and utilization of growing forests for the 
nation and real service to the public. The latter may well include 
popular education. 

Ry no means should there be any let up in the code of standards 
nor of the high ideals that have characterized the profession. On the 
other hand they may well be raised still higher. But the rather false 
vanity that has at times shown a tendency to become evident may well 
and with profit be left out. There should be a rather definite and well 
kept code of ethics, moral and professional, governing the members and 
increasing in strictness and definiteness for the higher grades. These 
should be enforced with speed and justice, that there may be a greater 
feeling of respect and loyalty thereto, and promoting esprit de corps 
and dignified pride in the organization. 

It is appreciated that there may be members who hold views at 
variance with some of these, but let it be said that there is no intention 
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of raising a contention, this being the ideas of only one member who 
at present is more or less isolated from his fellow foresters and who 
is hardly in close touch with current affairs, the whole desire being 
to promote a larger, more useful Society of American Foresters. 

Kan Situ, Member. 


Proceedings of the World Forestry Congress 


The International Institute of Agriculture announces that the pro- 
ceedings of the World Forestry Congress at Rome April 29 to May 5, 
1926, will be published by it before the end of the present year. The 
proceedings will include some three hundred reports submitted to the 
Congress, and will form five octavo volumes of about 3,500 pages. 
These will be divided as follows: 


Volume I: Regulations and program of the Congress, list of 
members, text of the resolutions and recommendations ap- 
proved by the Congress, general report, etc. 

Volume II: Reports on forestry in its statistical, political, eco- 
nomic, and legal aspects, and on instruction in forestry. 

Volume III: Reports on trade and industry in timber and other 
forest products. 

Volume IV: Reports on technical problems relating to forestty, 
and forestry operations. 

Volume V: Reports on control of torrent waters, reforestation of 
mountain areas, plant diseases and other injuries, fish and 
game, touring, propaganda, and tropical forest resources and 
forest utilization. 

Prices of the complete work are as follows: 


Members and Associate Members... .......50000000% 175 lire 
Advance orders booked before Nov. 30, 1926........ 250 lire 
SI SeMUCNE OLUELS aes oats ks eh ltiem> cn Gls delor es 300 lire 


Payment will be accepted in American money according to the 
current rate of exchange, now about 25 lire to the dollar. Orders should 
be placed with the Publications Office, International Institute of Agri- 
culture, Villa Umberto I, Rome, Italy. 

A list of the reports to be included in the proceedings can be 
obtained either from the Institute or the undersigned. 

S. T. Dana, Chawman, 
Committee on International 
Relations in Forestry. 
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New England Section 


The New England Section held its summer meeting in conjunc- 
tion with the New York Section at Breadloaf, Vt., on the Battell Forest, 
a 30,000-acre tract which belongs to Middlebury College. Arrange- 
ments were in charge of J. J. Fritz, forester for the college, and RG 
Ross, Forest Commissioner of Vermont. There were more*than 80 
present, including about a dozen wives. This is what comes from 
arranging summer meetings at attractive places. Visits were made to 
operations on the Battell Forest, to several wood using industries in 
the vicinity and to the state nursery at Burlington. An evening musicale 
and dance was part of the program. What is the forestry profession 
coming to? The New England Section nominated nine new members 
and passed the usual grist of resolutions, one of which asks the Council 
to hold another referendum on the matter of a paid secretary. 

H. O. Coox, Secretary. 


French 8-power, 15 oz. 


Of this glass, $15. 00 


Philip Pope, U. 8. Vet. Hospital, Walla Walla, Wash., says: “Comparing it with a $80 glass, with the excep- 
tion of better finish, cannot see any superiority in the more expensive glass.” 
Mirakel, German 5 or 7-power, 5 and 7 oz. Universial Focus, (once focused, focused 
for life and for all distances between 30 feet and 30 miles,) pocket binocular S25 8 & $35 
6 or 8-power, 20 0z........... $19.50 8-power, 32'mm, 26 0z........... $26.10 
10-power, 30 mm, 22 0z........... $25.75 
Everything tn Glasses from a Zeiss down, sent postpatd on approval. 


J. ALDEN LORING, Box L, O-WE-GO, N. Y. 


SR AKE, FORESTERS PRISM BINOCULAR 


BINOCULARS 


Forest Management Pians. 
Valuation Surveys. 


BANZHAF & WATSON, 


MILWAUKEE 


Economic and Statistical Studies. 
Studies in Second Growth Problems. 


INC. 


NEW ORLEANS 


FOREST FINANCE 


By Herman H. CuHarMan 
Professor of Forest Management, 
Yale University 


Twenty chapters, 368 pages,—complete 
index, compound interest tables. 


Forestry treated as a modern, Ameri- 


can business proposition. Thorough dis- 
cussion of economic basis of forest finance, 
investments, profits and interest. 


Appraisals of forest property, based on 
cost, on sales and on future income. 


Principles and methods of appraising 
damage to forest property. 


The problem of forest taxation. 

The appraisal of stumpage values. 
Forest fire insurance. 

Based on twenty years’ experience and 


supplanting a previous text, Forest Valu- 
ation. 


Price $4.50 post paid. 
Make payments to and order direct 


from, The Tuttle Morehouse and Taylor 
Co., New Haven, Conn. 


TREES FOR FOREST PLANTING 
CONIFERS ONLY 
NURSERIES AT KEENE, N. H. 


Write Us For Price List 


KEENE FORESTRY ASSOCIATION 
KEENE, N. H. 


WILLIAM T. COX 


Consulting Forester 
Forest Engineer 


Facts determined and advice given concerning all phases of forestry— 
trees, timber estimates, appraisals, lumbering, forest products, fire and insect 
Sear ec tree planting, management of woodland properties, timber invest- 
ments. 


3885 COLUMBUS AVENUE, SAINT PAUL, MINN. 


P. T. COOLIDGE 


Forest Engineer 


TIMBER ESTIMATES AND MAPS 


Reports on Timberland 
Properties 


31 Central Street, BANGOR, MAINE 


AMERICAN FOREST REGULATION , f)7))78es 


Part 1. Introduction, regulation policy and sustained yield, management subdivisions, 
rotations, normal forests, and regulating the cut by various methods. Quiz questions on 
all chapters. 

Part 2. Four chapters on correlations of regulation and growth in extensive American 
forests. All of part 2 by Professor H. H. Chapman, Yale School of Forestry. 

Appendix: Forestry management in nine European States after Martin, financial 
rotations after Endres, data on forest management on American National Forests and on 


Savoie forests, France. 
Paper Edition, $2.75—Cloth Edition, $3.25 

If postpaid, add 25 cents. A discount of 10 per cent allowed students on cash orders 
of 10 copies or more. A special net price (for students only) of $1.50 ($1.75 postpaid) 
has been established for the paper edition of American Forest Regulation without part 2, 
which may be too advanced for the needs of some forest schools. 

Order direct from T. 8. WOOLSEY, Jr., New Haven, Conn. 
(Orders in British Empire should go to CHAPMAN and HALL, Limited, London) 
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The New York State College of Forestry 
SYRACUSE UNIVERSITY 


Syracuse, New York 


Special opportunities are offered for graduate work in addition to the regular 4-year 
undergraduate courses. These special courses lead to the degrees of Master of Forestry, 
Master of City Forestry, Master of Science, and Doctor of Philosophy. A 4-year course 
in Pulp and Paper Manufacture and a short course each spring in Dry-Kiln Engineering 
and Lumber Grading are also given. The State Forest Experiment Station of\90 acres at 
Syracuse, three other experiment stations, the Roosevelt Wild Life Forest Experiment 
Station, and experimental pulp mill, a well-equipped sawmill, a complete dry-kiln plant. 
and an excellent reference library offer unusual opportunities for investigative work 


For further information address FRANKLIN MOON, Dean, Syracuse, N. Y. 


HARVARD FOREST 


PETERSHAM, MASSACHUSETTS 


A forest experiment station of twu thousand acres, 16 years under 
management on a _ sustained yield. Large variety of silvicui.ural 
treatment in progress. Logging, milling, and marketing annually 
carried on. Extensive plantations established from the Forest nursery. 


Competent graduate students accepted as candidates for degrees 
of M. F. or D 


RICHARD T. FISHER, Director 


UNIVERSITY OF MAINE 
ORONO, MAINE 
Maintained by State and Nation 


The Forest Department offers a four years’ undergraduate curriculum, 
leading to the degree of Bachelor of Science in Forestry. 
Opportunities for a full technical training, and for specializing in prob- 
lems of the Northeastern States and Canada. 
For catalog and further information, address 
JOHN M. BRISCOE, Orono, Maine 


Evergreens for Forestry Planting 


WRITE FOR PRICE LIST 


The North-Eastern Forestry Co. 


Cheshire, Connecticut 


Building for the 
Future 


This LONG-BELL Policy is reflected in its 
Products; in its Organization, and in the Man- 
agement of its Forests. 


Materials which bear the Long-Bell stamp 
completely satisfy year after year, with their 
Beauty and Durability. 


Having celebrated its Semi-Centennial in 
1925, this Organization, greater and stronger 
than ever before, is looking forward to another 
Half Century of constructive Service. 


Forest Management implies complete utiliza- 
tion of raw materials, protection of the forest 
from fire and other natural enemies, and the 
application of forestry principles to renewing 
the timber stand. These activities are being 
developed with increasing rapidity in eight 
states of the South and West. 


OUR AIMS ARE TO PERPETUATE OUR BUSINESS 
AND AT THE SAME TIME TO MAINTAIN THE 
PRESENT HIGH STANDARDS OF OUR 
PRODUCTS. 


The Long-Bell Lumber Co. 


Kansas City, Missouri 


A Comprehensive Inventory of the Forests of the World 


“As 8 guide to the forest resources of the nations and the world, as an analysis 
of the factors affecting the development of forest policies, and as a record of the 
progress of forest conservation in different countries, this book will have unique 
value to economists, administrators, foresters, exporters, importers, and users of 
forest products.’’—Gifford Pinchot. 


FOREST RESOURCES OF THE WORLD 


By RapHaxy Zon and Wiiu1aM N. SparuawK, Forest Economists, Forest Service, 
United States Department of Agriculture, With an Introduction by 
GirrorD PINCHOT 


TWO VOLUMES, 997 pages, 6x9, 16 colored maps, $12.00 net, postpaid. 


The book discusses for all the forest regions I. General Forest Situation in the 
of the world such topics as: World. 

Forest area— Il. The Forest Situation in Europe. 

Character and distribution of forest— IEI. The Forest Situation in Asia. 

Stand of timber ownership— IV. The Forest Situation in Northern 

rowt North America. 

Cut— V. The Forest Situation in Central 

Exports— America, Mexico and the West 

Imports— Indies. 

Consumption— VI. The Forest Situation in South 

Industries— America. 

Forestry movement and legislation— VII. The Forest Situation in Africa. 

Secondary products— VII. The Forest Situation in Australia 

Ete., eto. and Oceania. 

The 16 maps in colors showing forest IX. Forest Resources Other Than 
regions of the various countries are especially Timber. ; 


valuable. 


The Economic Problem of Securing an Adequate Supply of Paper 


A graphic presentation of one of the vital economic problems of the day— 
the securing of an adequate supply of paper. 

The book is of special interest to everyone connected with the pulp and paper 
industry and equally so to all users of print paper. It points out clearly what 
must be done to develop sufficiently our supply of pulpwoods. It shows the 
steps necessary in forest conservation and discusses the subject from the prac- 
tical viewpoint of industrial needs. 


PULPWOOD and WOOD PULPin NORTH AMERICA 


By Royal 8. Kellogg 
Author of Lumber and Its Uses, The Cost of Growing Timber, The Timber Supply of the United 
States, etc. 
.. 270 pages, 6x9, 87 illustrations, $4.00 net, postpaid 

The book describes the pulpwood industry, the processes of making paper pulp from wooed, 
the timber supply of North America, the need for increased timber seedacuon and the future 
possibilities of the pulp and paper industry. Detailed statistics of production and coneumption 
since the establishment of the industry are given in the appendix and shown in the text by 
means of graphic charts of unusual effectiveness. 

WOOD PULP 19.—What We Have 


1.—Recording Materials 


11.—Forest Ownershi 

; 2.—Processes — : TIMBER PRODUCTION 
eee te ba die of Wood Pulp in North ieee ie for Forestry 

] merica } 13.—The Chance for Forestr 

: PULPWOODS 14.—The Methods of Forsacee 
4.-—Logging 15.—The Hazards of Forestry 
5.—The Unit of Measurement 16.-~The Cost of Forest: 
6.—Pulpwood Grades 17.—The Responsibilit oe Forestry 


7.—Pulpwood Used in North America 
8.—FProperties of American Pulpwood 

MBER SUPPL 
9.—orest Regions 


18.—What Should Be Done 


PULP AND PAPER INDUS 
18.—To Grow More Wood. = 


Order Your Copy Now From the SECRETARY, SOCIETY OF AMERICAN 
FORESTERS, 930 F. Street, Northwest, Washington, D. C. 


YALE SCHOOL OF FORESTRY 
Established in 1900 
A graduate department of Yale University, offering a two- 
years technical course in forestry leading to the degree of Master 
of Forestry. 


Special opportunities are provided for advanced work and re- 
search in the laboratories and the school forests. 


For further information and catalog address 


THE DEAN OF THE SCHOOL OF FORESTRY 
NEW HAVEN, CONNECTICUT, U. S. A. 


Forestry Training in the Heart of the Rockies 


The Colorado School of Forestry 


COLORADO SPRINGS, COLORADO 


A Department of Colorado College offers a thorough training in technical forestry in— 
A four-year undergraduate course—degree, Bachelor of Science in Forestry. 
A two-year graduate course—degree, Master of Forestry. 
An extremely attractive combination five-year course—degrees, Bachelor of Science 
at end of fourth year and Master of Forestry at end of course. 
Spring and fall forestry teaching at the College’s own forest in the Rooky 
Mountains. Midwinter and other than forestry work at Colorado Springs. 


Send for a Prospectus. 


The Idaho School of Forestry 


Offers thorough training in Practical Forestry, preparing for Federal, State and pri- 
vate work. 

Four and Five Year Courses, leading to the degrees of Bachelor of Science in Forestry 
and Master of Science in Forestry respectively. pportunity is given for specialization 
in General Forestry, Logging Engineering, and Range Management. 


Large logging and milling operations, important wood working industries, also exten- 
sive federal, state and private forests near at band. Address— 
Dean, School of Forestry, 
University of Idaho, Moscow, Idaho 


The Pennsylvania State Forest School 


Established in 1903 


Offers a four-year course leading to the degree of Bachelor of Science 
in Forestry. Each summer a short course in nature study is also given. 
The school forest of 23,000 acres has been under management for twenty- 
two years. The forest nursery produces three million seedlings annually. 
Plantations cover five hundred acres. For catalog and further information, 
address 


E. A. ZIEGLER, Director, Mont Alto, Pa. 


Balsam-Wool 


and the Weyerhaeuser Program 
of Complete Utilization 


The first commercial development in the 
Weyerhaeuser program of complete utilization 
and elimination of waste is Balsam-Wool, an 
efficient building insulation against heat, cold 
and sound. 

Balsam-Wool is made from wood fibers put 
together in a ‘“‘fleecy’’ wool form between two 
sheets of tough, kraft, waterproofed paper. 
Laboratory tests conducted at the C. F. Burgess 
Laboratories, Madison, the Armour Institute, 
Chicago, and the University of Minnesota have 
definitely established its superior insulating 
efficiency over other commercial materials for 
the same purpose. 

Applied in the walls and roofs of buildings, 
Balsam-Wool is a double action conserver of 
natural resources. Made from a product that 
formerly was waste, it can properly be called a 
factor in the conservation of our forest re- 
sources. And because it saves from '1/44 to 14 
on fuel it is an aid in the conservation of the 
nation’s supply of coal and oil. 

For the complete story of Balsam-Wool send 
oe a booklet ‘‘House Comfort that Pays for 
tself.”’ 


WEYERHAEUSER FOREST PRODUCTS 
SAINT PAUL * MINNESOTA 
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PUBLISHING 7 
CO. ST. PAUL : 


| Book Publishers 


Specially equipped for 
Printing and Binding of 
Books and Periodicals in 
large and small editions. 
Publishers of Agricultural 
| and Technical Books and 
Fiction Editions. Jobbers 
of Text and Special Books. 


Home of 


“THE JOURNAL OF FORESTRY” 
“THE FARMER” 


H The Northwest’s Only Weekly Farm Paper 
and 
“THE FARMER’S WIFE” 


A National Magazine for Women 


55 to 79 EAST TENTH STREET 
: ST. PAUL, MINN. 
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Sections of the Society of American Foresters for 1926 


_ Allegheny 
jy. A. Fercuson, Chairman, State College, Pa.; L. E. Srarey, Vice Chairman, 
Department of Forests and Waters, Harrisburg, Pa.; H. R. Convon, Secre- 
tary-Treasurer, Broad Street Station, Philadelphia, Pa, 


California — 
Pe iby, Cham Forest Service, Ferry Bldg., San Pracctects California. 
EMANUEL Fritz, Secretary, 305 Hilgard Hall, Berkeley, California. 


; Central Rocky Mountain — Ze 

Gorpon Parker, Chairman, Colorado College, Colorado Springs, Colo. ; Ress 
Puituirs, Vice Chairman, Forest Service, Colorado Springs, Colo.; on S. 
KEITHELY, Secretary, Box 1066, Celorado Springs, OF 


; Entermionutaia 
R. E. Gery, Secretary, Forest Ser Ogden, Utah. 


Minnesota 
Henry Scumitz, Chairman, University Farm, St. Paul, Ming: ‘Jos. KITTREDGE, 
Jr., Secretary, University Farm, St. Paul, Minn. 


New England 
H. O. Coox, Secretary, State Forester’s Office, Boston, Mass. 


- New York 
O. M. Porrer, Chairman, c/o American Paper & Pulp Association, 18 East 41st 
Street, New York City: Joun Bentiey, Jx., Secretary, Cornell University, 
Ithaca, N. Y. 


: Northern Rocky | Mountain 
W. M. Nacet, Secretary, Missoula, Mont. 


North Pacific 
A. W. Coorer, Chairman, c/o Western Pine Manufacturers Association, Yeon 
Bldg., Portland, Ore.; A. H. Hoveson, Secretary-Treasurer, Forest Service, 
Poe Ore. 
Ohio Valley 
Qvin A. ALDERMAN, Chairman, Wooster, Ohio; Bernarp E. Leer, 5. ecretary, 1313 
Kinney’s Ene Portsmouth, Ohio. 


Southern Appalachian — 
F. W. Haasis, Secretary, Appalachian Forest Experiment Station, Asheville, N. C. 


Ne Southwestern : 
Quincy Ranoies, Secretary, Forest Service, Albuquerque, New Mexico. 


. _ Washington 
“G. H. Cortinewoon, Chairman, Forest Service, Washington, D. C.; J. B. Cuno, 
Secretary-Treasurer, Forest Service, Washington, D. C. 


~ Wisconsin 
B.H. Bases. Chairman, Forest Products Laboratory, Madison, Wis.; E. M. Davis, 
Secretary, Forest Products Laboratory, Madison, Wis. 
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